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“People were using levers long before they investigated the principles on which levers 
work. Having established the principles, they can now use levers more effectively […] 
What is recent is the systematic, and therefore scientific, study of these things. It may 
not always yield better answers than the intuitive wisdom of the specially gifted – but 
then, achievement in any applied science is to raise average standards of performance, 
not necessarily the standards of the outstanding individual. It also provides an essential 
means of testing the intuitive answers – too often for comfort, these turn out to be 
wrong.”  
Klein, L. (2005, p. 1-2). Working Across the Gap: The practice of social science in 
organizations. Karnac: London. 
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Abstract 
Historically, usability evaluation methods (UEMs) have been evaluated on their 
capability for problem identification. However, the relevance of this approach has been 
questioned for applied usability work. To investigate alternative explanations of what is 
important for method use a grounded theory of usability practitioners was developed (9 
interviews from the website domain and 13 in the safety-critical domain). The analysis 
proceeded in bottom-up and top-down stages. The bottom-up stages produced insight 
from the data in an exploratory and inductive manner. This highlighted the importance 
of contextual factors and the need for system descriptions: UEM adoption and 
adaptation cannot be fully understood devoid of context. The top-down stages used 
Distributed Cognition and Resilience Engineering conceptual frameworks as leverage 
for exploring the data in a deductive manner. These were chosen for their functional 
descriptions of systems. To illustrate the importance of context we describe three 
models: 1) where previous research has highlighted the downstream utility of UEMs we 
expand the metaphor to consider the landscape through which the stream flows, where 
the landscape represents the project’s context; 2) where information propagation and 
transformation in a project is influenced by social, information flow, artefact, physical 
and evolutionary factors; and 3) where the functional couplings between parts of the 
system of usability practice can be monitored and managed to positively resonate with 
each other, thereby improving the performance of the system overall. The concept of 
‘Positive Resonance’ is introduced to describe how practitioners adapt to the context to 
maximise their impact under constrained resources. The functional couplings are 
described in a functional resonance model of HCI practice. This model is validated by 
interviewees and other practitioners outside of the study. This research shows that 
problem identification is limited for valuing UEMs. Instead, functional couplings of 
UEMs should be considered to improve system performance, which influence UEM 
adoption and adaptation in practice.     9
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Part I 
Introduction and  
Literature Review 
 
This part of the thesis covers the background, motivation, approach to the study, and 
outlines the contribution and the structure of the thesis. The literature review shows 
different areas of knowledge concerning HCI practice. We see that the current literature 
regarding opportunities and barriers for method use in usability practice is limited. 
There is a need for a more realistic explanation, which applies to modern Human 
Factors (HF)/usability practice and is grounded in context. There is also a need for a 
more holistic explanation of usability practice to house the current, seemingly disparate 
parts of research in HF/usability practice under one roof, thereby making it more 
cohesive. 
 
 
     21
Chapter 1: Introduction 
Research shows that many usability evaluation methods (UEMs) are produced but few 
make the successful transition from academia to practice (Bellotti, 1988; O'Neill, 1998). 
Worse still, critics suggest that much of the literature on UEMs is irrelevant to 
practitioners (Wixon, 2003). This suggests that there is a gap between UEM research 
and UEM practice. This thesis offers novel conceptions for understanding UEM use in 
practice. It highlights the importance of contextual dependencies that are rarely 
addressed. This account has emerged from analysis grounded in practitioners’ 
perspectives. 
1.1 General Overview  
Human-Computer Interaction (HCI) has long promoted principles that have put an early 
focus on users and their tasks; empirical measurement; and iterative design (Gould & 
Lewis, 1983) to make tools and devices more user-friendly and improve the likely 
success of products. HCI research has sought to make practical contributions through 
the development of guidelines, design tools and methods, novel interactions, and theory. 
It is clear that there is success here, as systematic approaches for providing user 
feedback have developed over 25 years, which have adapted to fit business and 
development environments  (Jeffries & Wixon, 2008, p. xii). 
 
However, research has shown that the successful transfer of usability evaluation 
methods (UEMs) from research to practice leaves much to be desired (Bellotti, 1988; 
O'Neill, 1998). In short, a large number of methods are produced by academia with 
most failing to impact on industry. Some have argued the case that HCI research should 
take a more user-centred approach when designing guidance and support for HCI 
practice itself (Rosson, Kellogg, & Maass, 1988). More specifically, we do not currently 
know enough about the practitioners, and their practice contexts, which we are 
designing for (Bellotti, Buckingham Shum, MacLean, & Hammond, 1995). This thesis 
contributes to this literature by investigating the opportunities and barriers for HCI 
methods in practice, from practitioners’ perspectives. A better grounded understanding 
of methods in practice is liable to meet Wixon’s (2003) challenge to make usability 
research literature more relevant to usability practitioners.     22
1.2 Setting the scene  
We introduce two arguments to set the context and the motivation for the focus of this 
inquiry. The first (Section 1.2.1) refers to research that has primarily focused on the 
understanding of practice for the endeavour of improving the transfer of knowledge 
from research to practice: this work is mainly concerned with the transfer of methods. 
The second line of argument (Section 1.2.2) refers to the growing body of knowledge 
that looks at issues that go beyond method use in practice. This second argument makes 
the case that research into usability practice is moving outward from technical issues to 
understanding such issues as communication and organisational factors for their own 
sake: i.e. in being motivated to improve usability practice, researchers look at methods, 
improving communication, understanding how craft skills are developed and applied, 
and how usability practitioners integrate with other professionals.  
1.2.1 Argument 1: Understanding practice better to improve the 
transfer of tools, methods and knowledge from research to 
practice 
Bellotti (1988) and O’Neill (1998) report work that demonstrates that HCI transfer, 
from research to practice, has difficulties in the fact that practitioners do not use the 
many methods developed by research. To improve this transfer, researchers (e.g. 
Hammond, Jørgensen, MacLean, Barnard, & Long, 1983; Rosson et al., 1988; Bellotti 
et al., 1995) believe that we need to have a better understanding of who we are 
designing for, what tasks they should support and in what context. This is somewhat 
self-reflexive in that it is usability advice for usability research: we should not proceed 
with designs of tools and methods when we do not have enough information about the 
user group, their tasks and the context of use. The literature (reviewed in Chapter 2) 
shows that our knowledge of usability practice is composed of four areas with different 
content and different levels of validity. We argue that the research community would 
benefit from a documented and formalised description of usability practice grounded in 
practitioners’ perspectives.  
 
The need for a more grounded understanding of usability practice also resonates with 
Wixon’s (2003) criticism that much of the usability research literature is irrelevant to 
practitioners. He outlines three premises which he believes is embedded in much of the 
literature on UEM evaluation:     23
1.  Number of problems detected is the most appropriate criterion for evaluating a 
method. 
2.  Methods can be evaluated in relative isolation from the practical goals of the method 
and the context in which the method is used. 
3.  A quasi-scientific framework is the most effective approach to resolve disputes 
about the best method. 
He goes on to state: “All three of these premises render most of this literature irrelevant 
to applied usability work, by which I mean the application of usability work to the 
development of products in real commercial enterprises.” Wixon (2003) concludes that 
case studies should provide a vehicle for sharing lessons and knowledge between 
practitioners. In this work we investigate opportunities and barriers for method from 
practitioners’ perspectives, but instead of a case study approach we develop rich 
qualitative accounts which abstract across cases. This forces more generalisable 
accounts that can be scrutinised and developed. 
1.2.2 Argument 2: Moving outward from technical issues to 
understanding wider aspects of usability practice for its own 
sake  
This thesis explores usability work from practitioners’ perspectives which was initially 
motivated to contribute to the corpus of literature focused on the issue of tool, method 
and knowledge transfer (Section 1.2.1 Argument 1). Here, researchers have looked to 
better understand practitioners to build better informed tools (e.g. Rosson et al. 1988), 
inform methods or processes (e.g. Bellotti, 1988; O’Neill, 1998), or identify obstacles in 
method transfer (e.g. Bellotti, 1988; Buckingham Shum & Hammond, 1994; Bellotti et 
al., 1995). However, whilst remaining faithful to the motivation to develop better 
accounts of what happens in industrial practice this work has a wider focus that moves 
away from tools and methods, and more towards a better understanding of activities and 
issues in practice per se.  
 
To support this wider perspective we use Grudin’s (1990) observation that there has 
been an “outward movement of the computer’s interface to its external environment, 
from hardware to software to increasingly high-level cognitive capabilities and finally 
to social processes” and claim that a similar outward movement is happening in 
research for usability practice. This outward movement is captured in Table 1.1. We do 
not make the strong claim that Table 1.1 refers to the only steps or the right steps of this     24
outward movement, but the weaker claim that this outward trend exists. Also, we do not 
wish to infer that any level of research is superior to another; in fact we stress their 
complementary nature in supporting applied usability practice. 
Table 11.1: The outward movement of research for usability practice. 
Level  Focus in usability practice  Example work 
1  Technical development of 
methods 
Card, Moran, and Newell (1983) in developing 
GOMS 
2  Transfer of methods to practice  Blandford, Buckingham Shum, and Young (1998) in 
training developers in a novel evaluation technique 
3  Use of methods in practice  Nørgaard and Hornbæk (2006) in studying think-
aloud in practice 
4  Wider issues in practice  Hornbæk and Frøkjær (2005) in studying the 
communication of problems and redesign proposals 
1.2.3 Summary 
The first argument presented above remains a valid motivation for this study in its own 
right; however, it is strongly complemented by the second argument which has been 
conceived through ongoing literature reviews and theoretical developments in the thesis. 
Method choice is embedded in a rich context of factors, and is hard to understand 
outside this. The addition of this second line of reasoning is in recognition of the many 
factors that influence the effectiveness and efficiency of usability practice. This includes 
those factors fundamental to method choice, and those that are extraneous to it. The 
reason for presenting these complementary arguments separately is to maintain the 
rationale for understanding method use in practice, but also to recognise that research 
has an important role in developing understandings of what wider factors are important 
to the successful functioning of usability services. 
1.3 Research approach 
The research approach adopted in this thesis resides in the interpretivist and 
constructivist traditions. Interpretivism engages with how people interpret the world, 
and how we as researchers interpret their interpretations. Constructivism engages with 
how people create meaning of their world, and posits that scientists create meanings of 
the world rather than discover meaning from direct access to an objective reality. Both 
traditions agree that there are multiple perspectives that make sense from different 
world views. Research in this thesis develops qualitative grounded accounts of 
practitioner perspectives gathered through interviews. A Grounded Theory approach 
(Strauss & Corbin, 1998) was followed which is discussed extensively in Chapter 3. This approach contrasts with contributions in the positivistic tradition which are derived 
from prediction, measurement and testing of an objective world. 
 
This research approach has led to the form and content of the contributions of this 
thesis, which are markedly different from the studies of defect identification of methods 
(e.g. Cockton & Woolrych, 2002). To illustrate this difference we draw analogy 
between our work and the two worldviews for studying the psychology of information 
technology by Clegg (1994). Clegg (1994) contrasted two worldviews:  
•  The first was a world of individual, rational, planful behaviour that is primarily 
studied in the laboratory, where cognition is in the head and there is a focus on the 
short term.  
•  The second was a world of social, interpretive, subjective, emergent and situated 
behaviour that is studied in context, where cognition is also distributed in the world 
and where there is a focus on the long term. 
The first world view corresponds more to the defect identification studies of methods 
and the premises that Wixon (2003) claims underlies much of the research on UEMs. 
The second worldview is much more in line with the research approach of this thesis.  
1.4 Scope of the thesis 
This thesis explores three (assumed) important elements of usability practice, which 
includes the before and after of ‘usability work’: 1) attracting work, 2) doing the work 
itself, and then 3) communicating work. Fig. 1.1 illustrates the relationship between 
these three elements in an input/output style diagram. These three elements may not be 
appropriate for all usability work, but they add structure to the data gathering and 
analysis stages of the project. Importantly, this widens the focus of the study beyond 
just the practice of methods. 
Figure 11.1: Three important elements of usability practice 
 
The before and after elements of usability work will influence the work itself. This also 
provides important insight into how usability practice integrates with design and 
business processes, which is essential for the transfer of value in industry. 
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The interviewees who took part in the research were responsible for consultancy or in-
house usability work. This involved different levels of design and evaluation in different 
projects and organisations. The work does not include seeking the perspectives of 
clients and other important players in the development process. Such work could create 
a quite different account. Further detail of the method used and the type of questions 
asked are presented in Chapter 3. 
 
Two domains were focused on: website design and safety-critical system development. 
The former looked at mainstream usability, i.e. a focus of website design, but also 
included work on kiosks, mobile phones, and software when they occurred in the 
discussion of work. The latter looked at work contributing to safety-critical systems 
which involved the risk of injury or loss of life should an accident occur. The rationale 
for comparing these two contrasting domains was not only to broaden the sample base 
but also to enhance potential insights by comparing and contrasting them.  
1.5 Thesis summary and research contributions 
We need to understand the contextual dependencies of UEM choice in practice, in terms 
of the performance of the overall system. To achieve this, we develop new 
understanding through the development of concepts and theory. Wixon (2003) 
recommends a case study approach to disseminating lessons in UEM choice and use. 
Although this has merits in contextual description, it also has drawbacks in abstraction. 
Our approach uses rich qualitative analysis that abstracts across contexts. This 
abstraction is more amenable to scientific scrutiny and development. 
 
The main contribution to knowledge of this thesis is that an ecological understanding of 
methods should be understood from a systems-thinking perspective, i.e. we should think 
about how methods are affected by, and affect, wider factors in the system. More 
specifically the adoption and adaptation of methods is simultaneously coupled to the 
technical substance of the project; issues concerning the communication of results, 
issues and advice to stakeholders; client resources, budgets, and structures; project 
structures; the capabilities and experience of the practitioners involved; the rapport, 
relationships and reputations; and the need to provide auditable documentation where 
appropriate. This new perspective moves away from thinking about methods purely as 
they are prescribed and solely in terms of the capability for problem identification and     27
argues that methods should be understood in a wider system of Human Factors 
(HF)/usability practice performance. 
 
We realise the need for a systemic explanation through inductive analysis (Chapter 4) 
and develop this description (Chapter 6). The systemic description is enriched using 
Distributed Cognition (Chapter 9) and Resilience Engineering (Chapter 11). These 
conceptions provide new ways of understanding the adoption and adaptation of UEM’s 
in practice. Including: 
•  Concepts such as:  
o  Usability, like a plug and play technology, adapting to projects and clients; 
and 
o  the loose coupling between method prescriptions and practice;  
•  The idea of a contextual landscape through which the project flows.  
•  The distributed cognition description of UEM practice which accounts for the 
computational effect of the social factors, information flows, artefacts and tools, the 
physical space in design and the evolution of practices. 
•  The Resilience Engineering conceptual leverage of UEM practice which accounts 
for how the practitioner makes choices which fit well with the internal and external 
demands of the system so that performance can be maximised under constrained 
resources. The final functional network shows how method adoption and adaptation 
needs to positively resonate with other functions in a system of HF/usability practice 
to maximise the impact on system performance. 
Section 1.6 shows how this was realised and developed in the structure of the thesis in 
more detail. The final contributions are discussed in-depth in Chapter 13. 
1.6 Structure of the thesis 
The parts and chapters of the thesis are described below. Table 1.2 shows their structure 
and relationship. The literature review of HCI practice in Chapter 2 provides foundation 
for the website study described in Chapter 4. Other literature orientation chapters are 
included directly prior to their respective analyses.     28
Table 21.2: The structure of the thesis. 
Parts Chapters 
1 Introduction 
2 Literature review on HCI practice 
I Introduction & Literature 
Review 
3 Qualitative research and the Grounded Theory approach 
4 Grounded Theory of HCI practice in the website domain 
5 Safety-critical system development literature review 
6 Grounded Theory of safety-critical system development domain 
II Bottom-up: Listening to 
the data 
7 Diversity in interviews, between interviews and between domains 
8 Distributed Cognition literature review 
9 Distributed Cognition analysis 
10 Resilience Engineering literature review 
11 Resilience Engineering analysis 
III Top-down: Application 
of theoretical frameworks as 
leverage 
12 Validation 
IV Conclusion  13 Conclusion of thesis 
1.6.1 Summary of the thesis parts 
Part I covers the background, motivation, approach to the study, and outlines the 
contribution and the structure of the thesis. The literature review shows different areas 
of knowledge concerning HCI practice. We see that the current literature regarding 
opportunities and barriers for method use in usability practice is limited. There is a need 
for a more realistic explanation, which applies to modern Human Factors (HF)/usability 
practice and is grounded in context. There is also a need for a more holistic explanation 
of usability practice to house the current, seemingly disparate parts of research in 
HF/usability practice under one roof, thereby making it more cohesive. For example, 
although the importance of relationships (Redish et al., 2002), communicating redesign 
proposals (Hornbæk & Frøkjær, 2005), and method use (Blandford et al. 1998) are 
relevant for the performance of usability practice they are not integrated well. 
 
Part II accounts for the Grounded Theory (GT) analyses of the data from a bottom-up 
perspective. Here we apply GT to website and safety domains, and explore different 
treatments and representations for the data. We see that a system perspective of 
HF/usability practice is needed to explain the opportunities and barriers for method 
uptake in industry (Chapter 4). The treatments of the qualitative analyses are developed, 
which culminates in rhetoric about understanding the downstream, upstream and the 
landscape of usability projects (Chapter 6). These stand for the downstream influence of 
the method, how it is affected by things upstream in the project, and the contextual 
landscape through which the project flows. It is argued that method adoption and 
adaptation can be understood within this.     29
 
Part III accounts for the top-down application of established theoretical frameworks to 
the data. This top-down approach was undertaken to see what analytic leverage could be 
gained from the concepts and structure of that have been developed in these 
frameworks, i.e. they would provide a different lens for ‘seeing the data’ through. Two 
frameworks are applied in turn: the first is Distributed Cognition (DC) and the second is 
Resilience Engineering (RE). The DC leverage gives us a complex computational view 
of the system, and the RE leverage gives us a functional view of the system. Both views 
show that methods affect and are affected by wider factors in the HF/usability system. 
In the DC analysis we develop an explanation of the computational effect of the social 
factors, information flows, artefacts and tools, the physical space in design and the 
evolution of practices (Chapter 9). For example, methods affect the transformation of 
data and the flow of information is affected by language, relationships and reporting 
formats, which impact on HF/usability performance. In the RE analysis we develop an 
explanation of how functional parts of the system affect each other in non-linear ways 
(Chapter 11). For example, method selection will not only be affected by the problem, 
and time and budget constraints but also the HF/usability practitioner’s history, tool 
availability, client preferences and other nuances of the context. Here the practitioner 
must make choices which ‘positively resonate’ with the internal and external demands 
of the system so that performance can be maximised under constrained resources. A 
functional network of HF/usability practice is then developed in the form of a FRAM 
analysis. 
 
Part IV concludes the thesis by reflecting on its contributions, and suggestions for 
future work. 
1.6.2 Summary of the thesis chapters 
Chapter 1: Introduction 
This provides an outline of the thesis including setting the scene, the research approach, 
the contributions and the structure of the thesis. 
 
Chapter 2: Literature Review on HCI Practice 
This provides a summary four separate sections to acknowledge different sources of 
HCI knowledge which vary in their validity, consistency and content. These four areas 
are organised under the letters ‘PITC’ and include: Prescriptive HCI, Interviewing     30
Practitioners, Testing research in practice,  and Case studies of HCI practice. The 
chapter concludes that there is a need for research to build theory of HCI practice 
directly from practitioners’ perspectives. 
 
Chapter 3: Qualitative Research and the Grounded Theory Approach 
This sets the methodological context in which this research has been conducted. It starts 
broadly by providing an overview of different research paradigms, then contrasts 
quantitative and qualitative methods, and introduces grounded theory as the chosen 
method for the study. 
 
Chapter 4: Grounded Theory of HCI Practice in the Website Domain 
This was a grounded analysis of usability practice in professional website design 
(although work in this area drifted into other technologies because of the diversity and 
blurring of interface work, e.g. kiosks and mobile phones). Eight practitioners were 
interviewed and a descriptive theory was developed from this data. The theory was 
organised into four sections which emerged as important areas for practice: methods and 
processes; relationships; communication and coordination; and psychology and 
expertise. It was concluded that some sort of system level view would be useful to 
conceive usability practice through. A ninth practitioner was opportunistically 
interviewed from this domain but was too late to be included in the analysis, their data 
was integrated from Chapter 7 onwards. 
 
Chapter 5: Safety-Critical System Development Domain Literature Review 
This literature review is an orientating chapter to introduce the reader to issues within 
the safety-critical system development domain. 
 
Chapter 6: Grounded Theory of Safety-Critical System Development Domain 
Like Chapter 4, this chapter details a grounded theory of human factors practitioners in 
safety-critical system development. Thirteen practitioners were interviewed and three 
different treatments of the data were explored. The rationale behind this exploration was 
to reflect on the usefulness of these different treatments in terms of their leverage for 
analysis, representation and communication of the data. It concludes by giving an 
account of how the downstream metaphor of usability practice can be extended to 
include upstream influence and the role of the landscape. This provides rhetoric for the     31
influence of context on method use in practice, as it offers a story of the different factors 
that influence their choice and use. 
 
Chapter 7: Diversity in Interviewees, between Interviews and between Domains 
This chapter focuses on apparent tensions and conflicts within interviews, between 
interviews and between domains. This allows the opportunity for the analyst to break 
from the conceptual story that has been developing in Chapters 4 and 6. Apparent 
surface differences in this chapter allow reflection at a deeper level. Four interesting 
loose ends are identified which fall outside of the scope of qualitative analyses in 
Chapter 4 and 6; these are: different classes of HF/usability problem, tacit contributions, 
the role of emotion in HF/usability work, and similarities with academia. These could 
be explored further in future research. 
 
Chapter 8: Distributed Cognition Literature Review 
This literature review is an orientating chapter to introduce the reader to issues, themes 
and studies within the Distributed Cognition literature. This provides a foundation for 
the subsequent analysis in the next chapter. 
 
Chapter 9: Distributed Cognition analysis 
This analysis provides a theoretical bridge from the Distributed Cognition literature and 
the data gathered in the website and safety domains. Distributed Cognition is used as 
leverage to explore the data. The analysis proceeds by combining Marr’s three levels of 
cognitive description (1982, cited in Hutchins, 1995a, p. 50), the Resource Model 
(Wright, Fields, & Harrison, 2000) and DiCoT (Blandford & Furniss, 2005). This 
provides the framework for the analysis which gives insight into the socio-cultural 
nature of HF/usability practice and factors influencing the computation of the system. 
 
Chapter 10: Resilience Engineering Literature Review 
This literature review provides a similar role to that of Chapter 8 except it orientates the 
reader to literature on Resilience Engineering. It provides a foundation for the analysis 
in the next chapter. 
 
Chapter 11: Resilience Engineering analysis 
This analysis provides a theoretical bridge from the Resilience Engineering literature 
and the data gathered in the website and safety domains. Resilience Engineering is used     32
as leverage to explore the data. The analysis proceeds by recognising links with themes 
in Resilience Engineering; by introducing the reader to positive resonance in 
HF/usability practice through discussion of different accident models; and performs a 
FRAM (Functional Resonance Accident Model) analysis of HF/usability practice which 
maps out the functional couplings in this system (Hollnagel, 2004). Recommendations 
for fine tuning the positive resonance of HF/usability practice, and how this impacts on 
method use is discussed at the end of the chapter. 
 
Chapter 12: Validation 
This chapter discusses the validation of the thesis. 
 
Chapter 13: Conclusion of Thesis 
This chapter concludes the thesis by reflecting on its contributions, and making 
suggestions for future work. 
1.7 Conclusion 
This chapter provides the reader with a summary of what the thesis is about. However, 
whereas it represents the start of the thesis it does not represent the start of the research. 
The reader is reminded that in terms of chronology the research direction, depth of 
understanding, and conclusions of this work were not present at its start. This point is 
emphasised because the outset of the research was open and responsive to practitioner 
concerns (in a true grounded theory fashion), and the need for a system perspective only 
became apparent in Chapter 4, which is developed in Chapter 6 onwards. It is from this 
informed position, which is far removed from the start of the research, that this 
introduction provides an outline of the thesis including setting the scene, the research 
approach, the contributions and the structure of the thesis. 
 
Methods, theories and systems play a large role in this thesis. At an abstract level all of 
these have some connection as they specify some sort of conceptual network. Methods 
can provide a set of loose activities or processes to be performed. Theories provide a 
conceptual network that give a perspective and understanding of the world, these are 
generated to conceptualise some phenomena or context, and do not have to be 
predictive. Systems specify elements, and the relationships between these elements, that 
share some common purpose.     33
Chapter 2: Literature review on 
HCI practice 
Generally, knowledge of HCI practice does not come from any one particular source but 
is an amalgamation of different sources. This will vary depending on an individual’s 
experience, social network and role. In reviewing the literature four categories have 
been identified that contribute to understanding HCI practice. These are presented under 
the letters ‘PITC’, which acts as a mnemonic device.  
•  (P) Prescriptive HCI 
•  (I) Interviewing practitioners 
•  (T) Testing research in practice 
•  (C) Case studies of HCI practice 
These are not completely independent but provide clarity by giving a framework that 
identifies the sources of different HCI practice knowledge. By linking the sources of 
knowledge with their content we can better identify: 1) limitations in areas of HCI 
practice knowledge, in terms of validity, consistency, explanatory development or 
documentation; and 2) what sources of HCI practice knowledge we might wish to 
develop to progress this area of research. 
2.1 Prescriptive HCI 
This area of HCI practice knowledge is based less on what HCI practice actually does 
but rather what it ought to be doing. These sorts of messages are common in text books 
(e.g. Preece et al., 1994), and can be considered clean, idealised and simplified versions 
of approaches. They are easier to communicate than the case studies discussed in 
Section 2.4 which show some of the real world complexities that occur. This 
prescriptive area is what Rosson et al. (1988) refer to when researchers describe how 
HCI should take place and not how it does take place. 
 
There is a thin line between people giving advice on what they should be doing and 
those giving advice on how to do it (e.g. Cooper, 1999). The latter generally originates 
from experienced HCI practitioners sharing knowledge and tactics of how they work. 
The former is generally closer to espousing principles which appear as common sense 
but are harder to implement with the details of practice. Examples of such principles are an early focus on users and tasks, empirical measurement, and iterative design (Gould & 
Lewis, 1983).  
 
Lifecycle models provide a good example of how prescriptions are harder to follow in 
practice and do not tell the whole story. One of the most commonly referred to software 
engineering lifecycle models is the ‘waterfall model’. This is a stepwise process which 
has management benefits; the sort of benefits one might claim have eased the software 
crisis recognised by Freidman and Cornford (1989), e.g. by increasing the control of 
budget, time and resources. However, it can itself have different instantiations 
depending on how linear the model is. The strictest model would not allow any re-
visiting of a previous step in the process (see Figure 2.1), whereas looser models might 
allow re-visiting in one or more places illustrated by the feedback arrows (see Figure 
2.2). 
Figure 22.1: A simplified version of the waterfall model of software development (Sommerville, 
1992 cited in Preece et al., 1994) 
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Even with the feedback arrows the waterfall model suggests a largely linear process. 
Alternatives to this more linear conception of the development process have been 
introduced (Hix & Hartson, 1993) and some empirical observation supports the 
argument that development may not be best conceptualised in a linear way (Bellotti, 
1988). One example of such a non-linear conceptualisation is the star lifecycle 
developed by Hix and Hartson (1993) (see Figure 2.3). Preece et al. (1994, p. 47) point 
out that its two most predominant features are: 1) that the central and most focal point of 
the star is evaluation, which is viewed as being relevant at all stages in the lifecycle; and 
2) the star lifecycle is ‘intended to be equally supportive of both top-down and bottom-
up development, plus inside-out and outside-in development’. The star model was 
derived following extensive analysis of actual HCI design practice, highlighting the 
roles of prototyping and evaluation (Preece et al., 1994 p. 380). Figure 32.2: A simplified version waterfall model with ‘some’ feedback arrows for illustrative 
purposes 
 
 
Figure 42.3: The star life cycle (adapted from Hix and Hartson, 1993; cited in Preece et al., 1994 p. 
49) 
 
 
Even with these variations of development processes there are still those who would say 
e, O’Neill (1998, p.46) writes:  
long similar lines Blandford, Keith, and Fields (2006) observe that the whole process 
that they fail to reflect real practice. For exampl
“Terrins-Rudge and Jørgensen (1993) studied ten system development projects, through 
participant-observation, structured interviews, questionnaires and video analysis. They 
found that the most common approach to system development was one of ‘muddling 
through’. Formal or structured methods were not employed, developers preferring 
selectively and opportunistically to use individual parts of such methods in the course of 
muddling through.” (O’Neill, 1998, p.46)  
A
is much more organic and opportunistic than that assumed in prescriptions of design 
processes. 
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.2 Interviewing practitioners 
 
Hamm
designers make decisions, the processes they
and their perceived relationshi ree reasons 
icial: 1) appreciating the nature of design will aid 
research direction and intervention; 2) m
research to b
resea
organise their conclusions under three headings: 
View
er goals. Designers appeared to consider ‘compatibility’ 
cts: 1) with previous products; 2) with existing 
Designers’ ‘Theories’ o
ways do something differently; 2) more 
nu 
2
A second area of contribution seeks to gain a better understanding of design practice 
through direct unobtrusive observations, e.g. by surveying, by interviewing and by 
observing. This area relies less on changing circumstances and testing (see Section 2.3: 
Testing research in practice) and more on investigating the way things actually work.  
 
We use the term ‘design’ loosely to include HCI and software development projects 
which is in accordance with the literature in this chapter. Most of the references in this 
of this quality are rare (e.g. an exception  section are dated as more modern equivalents 
is Nørgaard and Hornbæk, 2006). 
ond et al. (1983) interviewed five designers to determine how individual 
 use, the knowledge and tools they employ, 
p with other groups of people. They state th
why this form of research is benef
odifications to design practice may allow 
e used more effectively; and 3) design practice is liable to provide 
rchers with insight into how HCI is practiced (Hammond et al., 1983, p. 40). They 
 of the Design Process 
Designers favoured the more logical system arguments and favoured a ‘clean’ 
internal system above us
with the new design in three respe
aspects of the system; and 3) with possible future extensions.  
f Users 
Designers make many decisions on the basis of implicit or explicit beliefs of users’ 
psychological capabilities. Three major types of theories were recognised that can 
be viewed in a hierarchy of granularity: 1) very general statements about user 
behaviours and preferences, e.g. users al
specific statements about learning and knowledge representation, e.g. learning a new 
system; and 3) even more specific statements on particular user processes, e.g. me
selection.  
View of Human Factors  
Although designers wanted help with initial task analysis, with specifying the 
interface image, and with user issues, successful interactions with Human Factors     37
 
main, and 
hether these observations differ across design practice contexts and cultures. We 
ple 
 
e 
 
 
 issues. 
hey recognised two very different types of projects: phased projects which had specific 
to 
 
 association 
etween early user testing and the type of project. It was expected that incremental 
 
people were met with difficulties. It was observed that Human Factors input was
often too fine grained and so was received unfavourably. This had knock on effects 
as advice that was perceived as poor by the designer led to the Human Factors 
experts’ authority being undermined.  
This research is dated in some respects, given that the design of interactive systems has 
changed over 25 years, if not in process and attitude then in the sorts of technologies 
and issues encountered. However, their general observations may remain to some 
extent. A question that immediately springs to mind is to what extent they re
w
speculate that these observations may be dependent on the context, culture and peo
involved. This tract of thought is not discouraged as the study only focuses on five
people from the same company. Hammond et al. (1983, p. 44) recognise that they hav
not engaged with the organizational context in which individual design decisions are 
embedded and so their study lacks insights at this higher level of granularity, insights 
that might have a strong influence at the individual level. We emphasise this limitation 
as Bellotti et al. (1995) recognise cultural context as being important to understanding
design practice, and this level of granularity has a strong presence in Section 2.3.5 
where real practitioners share advice with each other through case studies.  
 
Rosson et al. (1988) and Rosson, Maass and Kellogg (1986) report a study which 
involved interviewing 22 designers, 17 of which were from IBM. The interviews 
focused on particular projects they worked on. Like Hammond et al. (1983) they had
recognised areas of focus for the interview and structured them to explore these
T
steps and stages in the design, and incremental projects where the whole design evolves 
and grows as they go along. They found that business projects were generally of the 
phased variety, and research projects were of the incremental sort. This was attributed 
stricter time and budget management issues in the business projects because clients had
paid for and were expecting the results. Interestingly they did not find an
b
projects would have more early user testing as they have some version of their system
available but it was found that late testing took place here and some phased projects 
sought early user feedback through prototypes (Rosson et al., 1988, p. 1291).  
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In both cases it was thought that early user testing was seen as an evaluative step rather 
than a source to generat
opted the business approach, perhaps because they need more structure to organise 
 different parts of the group, but this conclusion may be confounded if the majority
larger groups th
 
Rosson et al. (1988) and Rosson et al. (1986) also found discrepancies in designers’ 
views of the system: some believed that the system a
a
should come first. The importance of this distinction may not seem immediately 
obvious; one view is that as long as the user and their issues are given priority the 
distinction should not matter. However, the fact that the distinction exists for de
is the important issue:  
“If our goal is to support the design of user interfaces, we must begin with an appre
of how designers conceptualize the user interface. Researchers must not assume or
distinctions on designers that are inappropriate or confusing in practice” (Rosson et al., 
1988, p. 1294).  
They conclude that most ‘work on design aids has been founded on traditional design 
methodologies such as stepwise refinement, rather than on analysis of the strategies 
actually used by designers’ (Rosson et al. p. 1294).  
 
Like Hammond et al. (1983) and Rosson et al. (1988), Bellotti (1988) takes a structured 
interview approach to investigate whether specific HCI task analysis techniques are
used in practice and to evaluate the suitab
lication of HCI task analysis techniques. Like those before her, the overall 
tivation of such research is to develop a better understanding of practice s
oreticians can better provide for them. Unlike those before, Bellotti (1988) 
ntionally samples designers from different commercial interface design projects to 
vide more power to her generalisations. However, the 8 projects studied by Bellotti 
88) were of the traditional interface variety, e.g. a stock m
educational graphics package for children. Bellotti (
tem interface design’. They do not cover the broader spectrum of commercia
ctice nowadays, e.g. website design, mobile phone design and safety-critica
ign. The findings of Bellotti’s (1988) paper are organised under three sections:     39
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m and access to task and user information. 
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ient, 
als, and poor data for the designers to work on. 
difficult to provide, so the designers had to discover gaps and 
3.   systems expert provided user 
 be 
d so design decisions were deficient. 
 
5. 
6. 
left to designers. 
riations in the Design Environment 
Dimensions a
from client, size of design tea
Recognising these separate dimensions seems beneficial because they help 
characterise a context, but the fact that they are not integrated in a wider expl
of design practice theory, but remain relatively detached, means they
components with limited explanatory power. 
tegories of Design and Development Activity 
Five categories of development activity were recognised and described: 1) 
commitment to requirements specification; 2) conceptual specification; 3) 
generation of a working prototype; 4) testing; and 5) finalisation. Bellotti observes 
that these activities are distinguished by their goal an
which contrasts with some prescriptive processes of doing design as described
Section 2.1.  
mmercial Design Problems 
Bellotti (1988) lists 12 design problems faced in industry. These problems are given 
extra description and are related to one another where appropriate. We have 
included this list below, with a brief note to indicate their meaning: 
1.  Poor Communication – Where this occurs it is usually between designer and cl
which can lead to discrepancies in go
2.  Uncertainty about requirements – It seemed common that an explicit requirements 
specification was 
potentials themselves. This meant more work for the designers and the potential for 
misunderstandings between the designer and client. 
Exclusion of users – For example, in one case a
information instead of direct involvement of users. This information turned out to
poor an
4.  Expanding task outline – This occurs where people propose more ideas for inclusion
in the design as it develops. This can occur as people realise the potential of the 
design and want it to do more, which can cause problems for the designers. 
Designers’ unfamiliarity with task domain – This has the potential to increase 
communication problems. 
Lack of HCI guidelines and standards meant that the acceptability of solutions was     40
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7.  Familiar solution application – If under pressure designers would take shortcuts by 
fitting solutions from similar, previously encountered problems rather than thinking
about the current problem as a separate entity. 
8.  Technological constraints can cause designers problems as trade-offs have to be 
made. 
9.  Written software constraints – This occurred where proposed changes to the desi
are too costly in terms of the ef
10  Over-casual evaluation – This led to a degradation of the data being used
design, a more extreme case involved a designer pretending to be a naïve user. 
 Lack of performance metrics – It was
meaningful evaluation on performance, and so degrade design decisions. 
 Market pressures – 
thorough investigation and considered action, meani
be made on what can be done rather than what would ideally be done. 
Bellotti (1988) has started to map the different issues and components that can be u
to describe practice but this by no means exhausts this line of research. There has bee
little in the way of follow up work since 1988. This is important as her work can be 
considered dated in four respects: 
•
•  In examples used: e-commerce and interactive systems are more widespread a
pose different challenges nowadays. 
•  In available HCI techniques: new methods are now available, including formal and 
informal methods. 
•  In the qualitative tools used to do the investigation. 
Bellotti (1988) made important steps towards developing explanatory theory of method
in practice by recognising many of the components, issues a
p
growth and diversification of the usability industry a modern day study would also ne
to be explicit about what parts of the industry it focused on.  
 
O’Neill (1998) bridges the gap between this section and Section 2.3. His work is 
included here as it follows well from Bellotti (1988) and has a large preliminary study
on HCI practice before engaging in a slightly more obtrusive research style (similar to 
those discussed in Section 2.3). O’Neill (1998) recognises that there might be 
advantages in trying to combine task analysis techniques with the more informal     41
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actice 
at researchers can be better informed about the practice 
nd constraints of industry so there is a better chance of theoretical contributions 
technique of participatory design. His thesis then moves on to building theory around 
this methodological combination through action research.  
 
O’Neill bases his work on two premises: the first is that modern interactive systems 
must be built with a clear focus throughout the development process on supporting 
users’ tasks (Gould & Lewis, 1985); the second is that there should be as few layers of
mediation as possible between users, developers and the emerging artefacts. Although 
the first premise is now received wisdom amongst the HCI community the reality of 
achieving this is questionable – the altern
to
mediation layers, but it should perhaps be the improvement of these mediations which 
should be our primary concern rather than the outright elimination of them. It is worth 
remembering that layers consist of both people and representations, and that these layer
can help. People from different communities do not find it easy to communicate with 
each other so these layers have legitimate reason to exist. Cooper (1999) argues for 
exactly this: the role of an interaction designer is to understand the user and develop a 
blueprint for developers to work to. The rationale is that users do not know what they 
really want or the potential of what they could get, and developers are too technology 
focused to communicate with users or understand their needs at an interaction level. F
Cooper this mediating role is essential.  
 
Bellotti (1988) and O’Neill (1998) were both focused on developing the understan
of: 1) how certain HCI techniques were 
the application of these techniques could be better understood in practical contexts. A
the heart of these issues is the desire to make both theoretical and practical contributio
to HCI. The more general problem that lies behind both theses is the division between 
academic research and industry practice. This is captured, in part, by the development of
tools, methods and advice by academia to enrich the process and product of HCI, and 
the relative independence of industry and poor uptake of these research contributions to
which Bellotti (1988) and O’Neill (1998) both refer. One of the unknowns to which 
both authors contribute is the development of an understanding of how industry pr
actually operates. It is hoped, th
a
translating into practical contributions.     42
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uite often, testing in practice will be carried out to see whether developed academic 
methods and prescriptions can easily transfer to industry contexts which have not 
Following the motivation for understanding the use of methods in practical contex
Bansler and Bødker (1993) interviewed 9 designers in three Danish companies about 
their use of the Structured Analysis method. They observed: that design practice did not 
fit much of the normative literature; that defining the design problem can be the crux of 
the matter and cannot b
w
occurrence; that experienced designers do not follow rules but pick and choose el
of the method; and that methods and processes are subordinate to the developing 
understanding of the designer.  
 
More recently, Nørgaard and Hornbæk (2006) provide an observational study of think-
aloud testing in usability practice. Their observations suggest that think-aloud studies 
are too focused on known problems, favour issues of usability rather than utility, 
include expectations rather than the actual experience in the study, and are shaped by 
practical realities and laboratory-style procedures. They recommend more work on
paced analysis, more systematic analysis, and analysis which includes issues regardin
the utility of systems. 
 
The general
HCI practice. The lack of understanding and the aca
new theories may have contributed to what O’Neill (1998, p. 65) refers to as “the 
largely undisturbed arsenal of system development methods.” In support of this he
states: “there have been so many attempts at prescribing formal or structured methods
engineering software that most developers have heard of only a small proportion of 
them” (O’Neill, 1998, p. 62). With the ultimate aim of an applied discipline, such
HCI, being the improvement of practice (O’Neill, 1998, p. 297) the papers in this 
section suggest that more work should be done to find out about the complexities of 
practice. Given that there are so few studies and the ones there are can be considered 
reasonably dated, it would appear that this area of research can not only be updated, but
developed. 
2.3 Testing research in practice
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 the approach 
will affect the cost. 
e 
previously used them. Examples include training practitioners in novel methods and 
influencing their design procedures. This type of research not only tells us about th
specific method that is being transferred, but also, importantly, teaches us about 
industry practice. From instances where methods and techniques have met difficulties i
practice we can infer that the researchers involved were not in a position to predict the 
performance of their method. In a similar sense to which Newman and Lamming (199
advocate simulation in design, as a design’s success in a real context cannot always be 
predicted to the nth degree, these researchers can be considered as testing their me
in practice. As stated previously, these tests teach us about the method as well as the 
users and contexts in which they are to be used. 
 
Buckingham Shum and Hammond (1994) recognize ‘gulfs’ that have a significant effect 
whether HCI modelling techniques transfer to practice. Before discussing their 
clusions it is worth noting their motivation for investigating thi
pertinent to the current thesis. They recognize that the HCI community is generating a 
e quantity of modelling techniques; that any impact of these techniques on practice 
l rely on their intelligibility, utility and usability; and that the potential success of 
and resources of their target design communities. Put another way, we can better 
gulf that their research is trying to address. The explicit gulfs that their research 
ognizes as being potential barriers to modelling uptake include:
•  Prerequisite gulf: This refers to the prerequisite understanding of the approach: i.e
should be sufficiently understood and trusted. If there is not sufficient understanding
then the approach may not be used efficiently and effectively. 
•  Cost gulf: This refers to the demands placed on designer in using the approach. If 
the cost of using the method is too high (e.g. it takes too long to complete) then the
value of it may be compromised. So, the expertise of the person using
•  Payback gulf: This refers to the potential benefits that the approach will give to the 
design process. 
•  Consultancy gulf: This refers to the value to the recipient, e.g. are the results of th
modelling useful, that is, intelligible, relevant and applicable. 
These gulfs to method uptake are important but are not comprehensive. Buckingham 
Shum and Hammond (1994) also importantly point out the influence of ‘organisational     44
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ise the strong influence of design cultures on the 
ceptiveness to HCI modelling techniques. This recognition may have become 
ld 
gulfs’ which are more associated with the context, culture and practice, rather than the 
individual or the cost-benefit trade-off in using a particular technique. This aspect
their paper is not the main focus of their contribution. A more thorough investigati
would have to be undertaken to explain the role 
 
lotti et al. (1995) describe the transfer of modelling to practice as a component of the
ODEUS project which sought to develop semi-formal a
use in design and by practitioners. The paper’s purpose is to ‘demonstrate’ the valu
t theoretical modelling techniques can bring to design which it achieves to some
ent. However, due to the loaded aim to ‘demonstrate’, and the level of expertise and 
rt that went into making the practice a succ
objectivity and fairness of the conclusions. For example, it is questionable whether a 
iness would invest the time, cost and expertise levels
research project. The paper raises and describes important insights relevant to the 
understanding of design practice and its needs: 
•  It is recognized that the communication of tools, methods and results is as important 
as the technical merit of the tool itself. This opens up a new dimension and value i
tool use which goes beyond normal problem finding. 
•  It is recognized that we should use HCI principles to develop HCI practice 
understanding our users more: e.g. we should not produce a new methodology 
without understanding the HCI practitioners who might use it, what they might use 
it for, and what context they may use it in. 
•  Bellotti et al. (1995) recognized that some claims they make may appear ‘obviou
but that instantiating them is rather more complex.  
Bellotti et al. (1995) also recogn
re
apparent in working with people with quite different cultural backgrounds, which wou
also emphasise communication issues as people from different backgrounds clashed. 
This relates to Winograd and Flores’ (1986) ‘breakdowns’, which is taken from 
Heidegger: i.e. when there is a disruption in our normal understanding and we 
consciously notice and reflect on what has caused this. Whether or not this is the case in 
this instance, it seems sensible to suggest that the more implicit understandings 
possessed by one culture may only become apparent when contrasted with another 
culture with different assumptions. Hence this thesis compares two different design     45
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cultures to enhance the potential insights for both (these are website design and safety-
critical system development).  
 
Blandford et al. (1998) explore issues to do with getting practitioners to use the 
(Programmmable User Modelling) technique. The motivation of this work originated in 
the observation that many techniques fail to transfer to practice, and so training 
practitioners to use a specific technique might indicate reasons why this might be. The 
paper makes it apparent that the interaction between craft skill, modelling, notation a
design insight is a complex one. The level of expertise a practitioner has will influence
how stric
in
use of the notation, consequently affecting the cost of investment and the benefit 
received. This complex set of interacting issues is made more difficult to study when we 
acknowledge that people’s understanding of a method is not static; and that the value o
using any method is often domain dependent. Both of these issues make observations 
and generalisations of expertise in method use for analysis difficult. A detailed 
explanation of method use by practitioners at this level of granularity is liable to invoke 
these complicated issues which centre around the concealed dynamic craft skill level of 
the people involved. Also, the assumption that people either use or do not use particu
methods, in a binary fashion, is a naïve one. There are many cognitive complexities 
lying under the surface that will govern how a method is used and the insights gained 
from it. 
 
Hyde (2001) who developed a novel usability evaluation method, EMU (Evaluating 
Mutli-modal Usability), found expertise a great stumbling block when trying to evaluate 
the method validly. Rather than being a weakness of the research this has highlighte
issues to do with expertise. This conforms to the claim made in the opening paragraph 
of this section, that the process of experimenting and applying this research in real 
settings develops our understanding about these settings. Blandford et al. (1998) found
that practitioners gained insights into the design problem sometimes before they starte
any explicit analysis; Hyde (2001) found that people gained insights into the design 
problem which were outside the scope of the particular method they were using. Again
this highlights that there is a lot going o
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ed 
Blandford et al. (2006) sought to see how Claims Analysis might be used in pra
their particular context it was found that there was resistance to using the techniqu
formal way, and so the adoption of it was not as smooth as some of its proponents 
claim. They claim that the method was too structured, inflexible and academic for th
design scenarios under study and report that the whole process is much mo
and opportunistic than that assumed in descriptions of design processes. Whether this 
was a conflict of culture (Bellotti et al. 1995) or whether it is a more general concern 
about the particular method and design context, it remains clear that what design
what cultures they work in and how they actually use different metho
 
Progress has been made in this area, as the references discussed in this section 
demonstrate, but there is more work to be done in gaining a better idea of what is 
happening in practice at different levels of granularity and focus. Themes which seem o
particular importance are the understanding of expertise in method use, how design 
culture affects practice and method use, and communicating insights and 
recommendations. If we want to increase the potential for HCI input in practice then 
appears that we should not only focus on method use and problem finding but also on 
communication involved in the wider design process and understanding what is 
important to the different groups of people involved in this process. 
2.4 Case studies of HCI practice 
Case studies are one way that practitioners can share experiences of what they do, of 
best practice and advice on what not to do. However, we can not assume that these cas
studies contain the ‘warts and all’ detail of the situation if the author wants to mainta
favour with their current or previous employer. Despite this limitation case studies ca
provide a wealth of insights from people’s experience over many years of working. W
refer to two books that document case studies which show insights in practice. Both 
Wiklund (1994) and Winograd (1996) provide collections of essays from practitione
that describe what they do and share insights they have gleaned. Although these case 
studies have been well collated in these two books it is questionable how far these 
insights integrate with com
h
the development of academic theories encourages building on works that have preced
it, hence there is much more longevity and continuity in the academic arena. There is     47
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also a different status between case studies and academic theories as the latter is the 
product of academic procedure and scrutiny, and the former involves the sharing of 
personal knowledge. Here the difference essentially lies in academic acceptance and 
authority. However, this distinction does seem to get fuzzy as these personal acco
could easily be construed as data points for a qualitative study, and some audiences 
might prefer accounts from practitioners who work in context rather than more abstra
academic accounts. Although these differences should b
m insights from both. 
contrasting the two collections Wiklund (1994) focuses more on establishing and
managing usability practices within large organisations; and Winograd (1996) focuses
on what software design is and what it might be. Although there is a practical focus in 
both books, Winograd (1996) sides more with progressing knowledge about design, 
whereas Wiklund (1994) offers more advice on establishing and managing a usability 
practice. This difference is probably influenced by the editors’ backgrounds, the 
contributors, and the overall aim of the books. Winograd (1996) quotes Norman (1993
p. xii) in helping to explain that a collection of case studies may be able to offer the 
‘design knowledge cauldron’ which academia cannot:  
“University-based research can be clever, profound, and deep, but surprisingly o
has little or no impact either upon scientific knowledge or upon society at large. What 
matters is precision, rigour, and reproducibility, even if the result bears little relevance to 
the phenomena under study.” (Norman, 1993, p. xii, cited in Winograd, 1996, p. 234)  
This criticism of contextual relevance appears to be of the same variety which would 
arise between proponents of quantitative and qualitative scientific traditions; the for
having more rigour and reproducibility but less relev
e
Some would argue that the very fact of neutralising and controlling variables in a 
laboratory, to improve rigour and repeatability, dismisses the interesting variances
real world phenomena. The response can often be to defend the generalisability of su
results, with the implication that qualitative methods have difficulty going beyond the
particular cases they have encountered in the field. Without digressing into 
methodological issues in this chapter too much, the question of how usability methods 
are used in different contexts favours the qualitative tradition. Returning to the case 
studies at hand we can see that they help inform an early qualitative analysis as they are 
qualitative, first hand reports, of the context in which these people work – the very 
context we are interested in finding out more about.     48
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In keeping with the academic and real world divide, and the role of complexity and 
context, it seems fitting to describe Norman’s (1996) contribution in Winograd’s 
collection: Norman, a well respec
im
design he found that there was no real place for idealised academic solutions, and that 
the solutions were often just a best fit once all the complex real world rationale had been 
taken into account. This relates to insights shared by other contributors in Wiklund’s 
collection. Usability practitioners should engage with the design ‘in the trenches’ rat
than in an ‘ivory tower,’ so they can understand the issues, and engage with the real 
problems and trade-offs at hand rather than offer abstract advice (e.g. Logan, 199
80). It is also important to speak the developers’ language including terms they use for 
the application domain (Wichansky & Mohageg, 1994, p. 254) and make sure that 
people are working together rather than in competition (Salasoo, White, Dayton, 
Burkhart, & Root, 1994, p. 512). 
 
Kapor (1996) – which is a reprint from a 1991 paper – makes the case for the role of
‘software designer’ who is responsible for the overall design of the software, but who i
distinct from programmers who engineer software and produce code, and user inter
designers who are sometimes detached from the back-end of the software. There is 
recognition amongst those trying to understand design that it is a complex and messy 
thing. Kelley and Hartfield (1996) explain that it is the designer’s job to try and 
understand the mess: although they cannot tell you how it is done they just do it. Schön 
and Bennet (1996) provides some conceptual leverage to understand how designers 
work. In this transcribed interview Schön describes how designers have a reflect
conversation with the design materials, where the design situation ‘backtalks’ to the 
designer developing their understanding of the context, and where this backtalk can be
real revelation to how users perceive and use new designs. Adding to this reflective 
perspective of design Schrage (1996) talks about different cultures of prototypi
lead to their different use in design – from cultures where a lot of value, effort and 
thought is placed on using prototypes early on and which are developed through
design process to other cultures where it is just an evaluative step at the end. Relating 
the development of design ideas to rock climbing Gal (19
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ment it makes it impractical to study every one. “A good usability 
described by Schön (1996) as the designer’s ability to ‘taste’, whereby they can 
discriminate the quality of a design in many different ways. From Crampton-Smith and 
Tabor (1996) we might also infer that different types of designers will have differ
types of taste and different methods for tasting. Crampton-Smith and Tabor (1996) d
distinction between artist-designers and engineer-designers, where the former 
traditionally has a more decorative emphasis and the latter acts in a more pr
d
increasing role to play in interaction design as they engage with human experience and 
subjective responses which are intrinsically ambiguous. 
 
Wiklund’s (1994) collection of case studies are mainly to do with political management 
and getting usability established in the organisational setting. These insights, which are 
not the ‘usual’ subject of usability design research, are nevertheless essential f
affecting design outcomes, getti
Affecting design in an organisation is a social process and so politics has to be 
aged, ideas marketed and people persuaded in the long and short term. 
Caplan (1994) provides a framework for a corporate usability program (see Figure 2.4
er which different components are recognised as important for enhancing the 
ketability of the usability program. The figure can be r
higher level goals for ensuring the marketability of usability are broken down
sm ller more manageable activities. Each of these components is described in detail
only give a highlight here for the sake of brevity; the component titles are 
hlighted in bold (p. 28-30): 
Conduct relevant adva
state of the art in a project cycle, these should be researched outside the design cycl
where possible. 
Apply traditional human factors methods. “Theoretically, a method should be 
chosen that gives a high level of confidence in its outcome. Practically, availability
of time and money often dictate the method chosen”. 
Adapt alien methods. Use methods from another discipline if required. 
Perform real-time consulting. Because so many usability problems are found 
during develop
program has experienced people who can make reasoned, on-the-spot judgements 
about usability issues”.     50
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plementing usability features because they do not want to put forth 
•  couple 
panies having a prescribed corporate 
ing usability considerations in 
developers”. 
•  Use appropriate depth of analysis. Practitioners should balance how much actual 
research is done in line with the issue’s importance and the time and money 
available. It is detrimental to give the impression that HCI is always unnecessarily 
“researchy” and time-consuming. 
•  Prioritize project impact. Where resources are tight the projects that will benefit 
the most from usability input should be prioritised.  
This sort of framework provides a very useful and accessible source of reference to those factors 
that impact on the marketability of a usability practice. One advantage of this work is its visual 
representation which relates these components under a common framework (see Figure 2.4). This 
visual summary makes the components more intelligible and accessible than would be achieved in 
prose alone.
Recognize usability trade-offs. “Inevitably on a project, there are times 
best solution can be achieved only at the cost of added development effort, increas
unit manufacturing or life-cycle cost, or a potential reduction in product reliability. 
Continually ignoring these considerations in the name of usability is not pract
and jeopardizes the Human Factors engineer’s rapport with the client. On the othe
hand, software developers, hardware designers, and the like sometimes magnify th
obstacles to im
extra effort”. 
Achieve early participation. “Typically, early involvement will occur for a 
of product lines where repeat business over the years has evolved into a close 
relationship with clients here. Com
development process that drives all projects provide an opportunity for consistent 
early Human Factors involvement by formally includ
the first phases. Also, early involvement is likely at companies where senior 
executives have final product approval and usability is one of their criteria. This 
gives added importance and awareness of the Human Factors function to product Figure 52.4: Diagram for a corporate usability program (adapted from Caplan, 1994, p. 27) 
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Being persuasive is one of the biggest themes that runs through the case studies in 
Wiklund (1994). This includes maintaining credibility, communicating well and fitting 
in with the existing systems, people, and practices. Examples of persuasive practice 
include: Logan (1994, p. 79) reports that his team treat presentations to management 
like a commercial and deliver two or three key ‘info-bytes’ which are easily 
internalised. These ‘info-bytes’ are repeated over time until executives start using them 
in discussion and reasoning themselves – creating a change and a certain level of 
acceptance. Wixon and Comstock (1994, p. 188) advise on using a convincing method 
rather than the ‘right’ method. In terms of communicating with clients Wichansky and 
Mohageg (1994, p. 254) recommend adopting the vocabulary of the application domain 
and talk the developers language. Wilson, Loring, Conte and Stanley (1994, p. 424) 
stress the importance of overcoming geographical distances and having face to face 
communication to try to build the personal relationships that are so important for trust 
and confidence which might influence the acceptance of design recommendations. 
 
The transfer of usability problems and recommendations is a predominant issue for the 
practitioners in Wiklund’s collection. Rosenberg and Friedland (1994, p.270) 
recommend that problems be categorised by severity and priority to allow people to 
prioritise and rationalise what action to take. Their usability problems gained a large 
advantage as they were handled within the established software debugging system of the 
company and not treated as a separate entity. This ‘piggybacking’ tactic is recognised as 
a more general strategy to achieve influence and acceptance by Rideout and Lundell 
(1994, p. 223). Other practitioners really promote the beneficial effects of getting clients 
to watch usability tests first hand or via video recordings (e.g. Wichansky and Mohageg, 
1994, p. 265; ). Dieli, Dye, McClintock and Simpson (1994, p. 335) recognise that ‘a 
picture is worth a thousand words’ and explicitly seek to collect video data as a 
persuasive tool as well as a data source for analysis. Both Purvis, Czerwinski and 
Weiler (1994, p. 142) and Lund (1994, p. 485) explicitly state that watching a video of a 
user struggling is more persuasive than statistics and logical argument. It is not clear 
exactly what value these visualisations have, which allegedly have such a large effect on 
the client, but Butler and Ehrlich (1994, p. 320) suggest the answer is in the non-verbal 
cues that cannot be captured in a verbal report. A strong example of this is reported by 
James (1994, p. 360) who describes a programmer who at first believed usability testing 
was a hoax; however, after observing the tests he was completely supportive of the     53
findings. The programmer in question subsequently retracted the program he thought 
was so good for further development before release. 
 
Another big lesson involves fitting with corporate culture, which can be heavily aided 
by managerial support. Indeed, Rosenburg and Friedland (1994, p. 290) recognise that 
to “build truly usable products efficiently the usability engineering process has to blend 
directly into the corporate culture”. Butler and Ehrlich (1994, p. 318) recognise that the 
addition of a new process or influence in the design process can disrupt established 
responsibilities and power relationships e.g. control of the interface can move from 
developers to HCI practitioners. These changes need the support of management to help 
them through. This important influence therefore is likely to have serious consequences 
for those studies that try to validate methods in real design teams such as those 
described in Section 2.3. For example, if management fully support the adoption of a 
new UEM it will increase the potential for it to be seen to be applicable to practice; 
however, this may be more to do with management than the method itself. 
 
The case studies referred to in this section provide excellent examples of the useful 
insights and practical knowledge that can originate from this area. They touch on real 
life problems, strategies and contexts, which can too easily be overlooked or 
disregarded in a focused academic study. What is interesting is the change in emphasis 
from what academics think is important to research, to what practitioners think it is 
important to tell each other. From a brief analysis of the content of this section 
compared to Section 2.3 (Testing Research in Practice) there is a different level of focus 
which changes from finding usability issues to getting usability issues heard, and from 
analysis to being persuasive. There is also a shift from the prescriptive authors described 
in Section 2.1 (Prescriptive HCI), in that the sharing of knowledge is more open 
amongst colleagues rather than a tool for preaching. Despite the advantages of this body 
of knowledge it does have limitations in that the validity of the claims and insights are 
academically questionable as they are personal reports. Also, the insights are relatively 
dispersed and do not currently have obvious links to academic theory development 
which would promote their longevity, robustness, improve their recognition and 
hopefully lead to better understanding. This would serve academia and practice better.      54
2.5 Conclusion 
The purpose of this chapter has been to give an introduction to the research topic and 
structure to the background knowledge and research that supports it. This background 
knowledge has been categorised by method and type of data. The motivation behind this 
categorisation is to help show that HCI practice knowledge has a diverse composition; 
i.e. it is composed of prescriptive knowledge, studies of interviews and observations, 
studies involved with testing in practice and case studies. From this position we can be 
more explicit about the make-up of this knowledge so we can reflect on what personal 
knowledge we have, why we have this view, how rigorous this might be, and identify 
ways of improving it. 
 
Overall, we can see that HCI knowledge has a variety of influences and these are likely 
to be different for different people. If our goal is to better provide for practice through 
improved understanding we need to concentrate on what is actually happening in 
practice rather than prescribe methods and theories that do not fit (Section 2.1), we need 
to find out what is going on and not introduce artificial changes to practice (Section 
2.3), and we need to take note of what is important to practitioners (Section 2.4). This 
project will concentrate on developing the knowledge base of Section 2.2 as we want to 
find out about practice without introducing different measures or trying to make 
changes. 
 
In terms of content, limitations were recognised with the literature in Section 2.2. 
Modern HCI now has more methods, and is involved in a wider variety of systems 
development, and industry has evolved to accommodate different types of consultancies 
and in-house usability experts. It is not clear how far things might have changed from 
the studies referred to in this section. Their generalisations are expected to hold, but a 
survey of any industry practice will be influenced by its area of focus and the time it 
was carried out. Two modern HCI domains are studied to exploit creative tensions they 
may provide (these are website design and safety-critical system development). The 
research approach is described in detail in the next chapter.      55
Chapter 3: Qualitative research 
and the grounded theory 
approach 
3.1 Introduction 
This chapter introduces the method of inquiry of this thesis. However, it goes further to 
add coherence to the thesis by establishing the paradigm of the research. In hierarchical 
terms the chapter starts at a high abstract level by establishing the philosophical 
assumptions behind the approach (Section 3.2). It then goes down a level to develop an 
understanding of what can be expected from a qualitative project such as this (Section 
3.3). Focusing down further it explains why grounded theory was selected as a research 
method and how it was conducted (Section 3.4).  
3.2 Appreciating Different Research Paradigms 
Research is generally thought of as a search for information or an answer to puzzling 
questions (Boyle, 1997, p. 12). Science has rigorous standards for carrying out research 
so that we can be fairly sure that we are progressing towards some ‘truth’ and that 
spurious conclusions do not distract us from this path. Science is most closely 
associated with research in the natural sciences where things can be objectively 
measured and tested. However, there are many areas of research where the 
characteristics of the object of study change: e.g. studying the boiling point of water is 
very different from cultural perceptions of ‘love’. When the object of study changes in 
such a dramatic way so do the rules of the game: assumptions about reality (ontology), 
assumptions about what can be known (epistemology), the methods of investigation 
(methodology), as well as the subsequent claims of validity.   
 
A common categorisation people use to discuss different methodological approaches is 
the distinction between quantitative and qualitative methodologies. Quantitative 
methodologies typically relate to the positivist paradigm whereby hypotheses are tested 
through controlling conditions and measurement of an objective world. Qualitative 
methodologies are typically employed to investigate the more subjective worlds, e.g. 
people’s beliefs, understanding and meanings, which relate to interpretivist and     56
constructivist paradigms. These different approaches normally reside in different 
academic disciplines, e.g. physics and sociology. Tensions can exist where different 
approaches are housed within the same discipline as the proponents of the approaches 
question the method, generality and validity of the other approach (Strauss & Corbin, 
1998, p. 28). Limitations can be identified in each; for example, quantitative studies are 
criticised as their focus is intentionally decontextualised as variables are controlled, 
nullified and manipulated. In contrast this naturally occurring contextual variance is 
exactly what is valued by qualitative researchers but they are criticised for their insights 
not being generalisable: i.e. conclusions are so attached to a specific context that 
generalisations cannot be made. There is also the issue of interpretation in qualitative 
studies as subjective biases are much more liable to influence insights, but qualitative 
proponents would defend the rigour of their analysis and retort that subjective biases 
will influence the questions quantitative proponents ask. Interpretation is entirely 
consistent with interpretivist and constructivist philosophical positions. It is worth 
recognising the limitations but also noting that there is no one right way to adopt; both 
approaches are valid and should be used according to their suitability to the research 
question. We should not be asking what is the best method in any absolute sense, but 
instead what can we learn from each perspective (Eisner, 2003; Mackay & Fayard, 
1997). 
 
This thesis takes a pragmatist view: i.e. a research perspective should be suited to the 
research question. As the focus of this research is on the knowledge and perceptions of 
usability practitioners, i.e. how they perceive their work and what they do, we gravitate 
toward the subjective and exploratory side of research and more qualitative approaches, 
which we explore in more detail in the next section. 
3.3 Qualitative Research: Further detail, challenges and 
method selection 
This section looks to elucidate our understanding of qualitative research further so we 
are in a better position to appreciate it, do it and judge its merits, processes and product. 
This section is divided into two: the first looks at the outcomes or products of 
interpretivist studies and the second looks at specific challenges that qualitative studies 
face. Both of which give us a better idea of what to expect of a qualitative study.  3.3.1 The products of interpretivist research 
This section juxtaposes interpretivist with positivistic research to show fundamental 
differences in their approaches.  
 
Research methods in the positivist tradition are associated with hypothesis testing. In 
these cases the hypothesis to be tested is created before any empirical data gathering 
starts and is couched in current knowledge, wisdom and theorising which often amounts 
to an incremental step of an existing theory; data is collected to test whether the new 
theory fits the world (Morse, 1997, p. 166). This relationship between theory and the 
real world can be seen in Figure 3.1. Due to the nature of the relatively detached 
theorising in the ‘conjecture then test’ procedure, and the fact that the relationships have 
to be construed in such a way to be measurable and testable, some argue that such 
theory is divorced from reality as it is too simplistic, intolerant of ambiguity and has 
convenient yet arbitrary boundaries (Morse, 1997, p. 168).  
Figure 63.1: Research methods in the positivist tradition where theory is tested for fit against the 
real world (reproduced from Morse, 1997, p. 169) 
 
search methods in the interpretivist tradition often have a very different relationsh Re ip 
e 
ss.  
nd the theoretical boundaries have been derived 
from the context and not from the researcher’s arbitrary goals for delimiting the scope” 
 the ‘real world’ it has more potential to be 
innovative compared to positivistic theories that are an incremental step from current 
theory (Morse, 1997, p. 169). It reflects the important aspects of reality rather than 
incremental theory progression per se.  
between theory and the real world, which is illustrated in Figure 3.2. These studies hav
a close relationship with the empirical world whereby inferences are made in an 
inductive manner and theory is developed and confirmed in the data gathering proce
“These theories are rich in description, a
(Morse, 1997, p. 168).  
As theory is developed more directly from
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  Figure 73.2: Research methods in the interpretivist tradition where theory is derived from the real
world (reproduced from Morse, 1997, p. 169) 
 
Theory testing is top-down in the sense that some assertions exist about the world and 
e assertions are true. In contrast, this study starts with 
t loratory a al is to recognis in what 
p  the ec
responsive to the resear  take m irect approach to 
finding out what is really going on (Dick, 2005). Table 3.1 provides a summary of some 
of the important differe d inte hes. 
Table 33.1: Summary of im between positivi ived theory 
( , 199
an experiment tests whether thes
aking an exp pproach as the go e, describe and expla
atterns there are in  world from a bottom-up persp
ch situation as it is and to
tive. This allows one to be 
ore of a d
nces between positivistic an rpretivist approac
portant differences  st and interpretivist der
adapted from Morse
Characteristic 
7, p. 167). 
Positivist approach  Interpretivist approach 
Derivation of theory  Hypotheses are invented or created 
from literature and then tested to 
Theory is developed from empirical 
data after a research focus has been 
achieve incremental progress  identified 
Relationship of theory 
to empirical world 
Conjectural and inferential 
Hypothetical 
Operational definitions may be 
vague 
Boundaries arbitrary 
Represents empirical world 
Organises reality 
Rich description 
 
Boundaries appropriate 
Relationship of new 
theory to existing 
theory 
Foundation in existing theory 
Incremental modification 
May be innovative 
Linked to associated theory 
 
Interpretivist research can offer concepts and theories for understanding real world 
 173) 
 
er 
dates our understanding of what can be expected from an interpretivist 
study. We have seen how interpretivist studies develop theory inductively, which 
remain close to the real world. Depending on the conceptual depth of analysis 
phenomena. Research of this nature might introduce and develop understanding of a 
single concept, describe a situation in a new way, or it might create concepts and 
explicate relationships between these concepts to form theory. Morse (1997, p.
recognises that the product of qualitative studies range from the more descriptive to the
more abstract. The former remains close to the details of the situation, whilst the latt
subsumes multiple cases under conceptual relationships.  
 
This section eluci    59
 the very descriptive to 
t  
ges. 
.3.2 Challenges of qualitative methodology 
at qualitative research faces we will gain a 
roblem implicit in these charges is why we should accept someone’s personal account 
lieve that the qualitative 
lined subjectivity’ 
ot 
es to this charge, the first is to dissolve 
 by saying that it is not the concern of qualitative studies to be repeatable as they 
interpretivist studies can produce different types of theory from
the very conceptual where theories contain multiple abstract concepts and linkages 
between them. By exploring challenges that qualitative studies face in the interpretivis
tradition we will have a better idea of what principles one should adopt to overcome 
such challen
3
By looking at the nature and challenges th
better understanding of what can be expected from such a study. Borman, LeCompte 
and Goetz (1986) describe and reflect on nine ‘charges’ for qualitative research which 
we discuss: 
 
1) Qualitative research is too subjective, and 
2) Qualitative research is too value laden 
The first two charges discussed by Borman et al. (1986) relate to the influence of the 
researcher on the research. Due to the role of the researcher in making sense of the 
qualitative data the researcher can be considered the research tool (Wolcott, 1975). The 
p
of a situation over someone else’s. Borman et al. (1986) be
researcher must be honest, introspective and adopt a ‘discip
(Erickson, 1973), which should be evident in their research report. Triangulation can 
also give credence to findings, i.e. that similar data and conclusions are supported from 
different sources, methods, people and perspectives (e.g. Mackay & Fayard, 1997).   
 
3) Qualitative research is not replicable, and 
4) Qualitative research is not generalisable 
One of the main tenets of the experimental paradigm is the fact that experiments can be 
repeated. This has a direct impact on how generalisable results are. Experiments are 
normally tightly controlled, under specific conditions, and as long as these are replicated 
the results should also be consistent with the original study. If, however, they are ‘one-
offs’ as qualitative studies are charged with here, then we can assume that they do n
generalise out of the specific contexts of study. This issue arises as qualitative studies 
look for the contextual influences that exist in reality and do not try to control and 
decontextualise variables. There are two respons
it    60
 
hat the exact results may not be repeated but that the results 
sh ay get 
dif
 
Ge
cedures such as standardised 
“horizontal generalisation” of their 
findings across research settings, many qualitative researchers aspire instead to the 
theory-building work of “vertical generalisation”, i.e. an endeavour to link the particular 
nson, 1997)” (Yardley, 2000, p. 219-220).  
ort for abstract conceptual theory through its 
he 
athematical analysis, or manipulate natural conditions for testing. Borman et al. (1986, 
 to maintain emic rather than etic 
terms and meanings used by the 
earcher 
tanding our participants’ perspectives.  
 
7) 
insightful, plausible conceptual theory that aids our understanding about a particular 
are
engage with the rich contextual environment of each situation, but we lose power in 
generalisability. The second, more preferable response, is to limit the stringency of
repeatability, i.e. to say t
ould be traceable in the study and that should someone repeat it then they m
ferent but not contradictory conclusions.  
neralisability is often assumed to mean more people across different contexts, but it 
can be understood in wider terms. Johnson (1997) introduces us to horizontal and 
vertical generalisation:  
“Whereas quantitative studies typically rely on pro
measurement and random sampling to ensure the 
to the abstract and to the work of others (Joh
Here, vertical generalisation offers supp
relation to similar work and it offers insights across contexts, e.g. product designers, 
software designers, graphic designers, and architects are likely to have strong 
similarities in their work at some abstract level. 
 
5) Qualitative research has no validity, and 
6) Qualitative research is not empirical 
Borman et al. (1986, p. 51) believe that the empirical merit of qualitative research is 
actually superior to quantitative studies. This is because it pays closer attention to t
natural state of affairs and does not abstract description to categories amenable to 
m
p. 50) also state that careful qualitative researchers try
meanings. Emic meanings are orientated around the 
participants in context, and etic meanings are orientated around terms that the res
brings to the situation. By focusing on and testing participant concepts rather than 
researcher concepts we come closer to unders
Qualitative research does not prove anything, and 
8) Qualitative research produces trivial conclusions 
It is not in the remit of qualitative research to prove facts but instead to develop 
a, to this end Glaser (1978, p. 93) writes:      61
 
In our opinion, simple, flat description that does not create linkages with substantial 
t does 
lso 
.  
end that enough scientific documentation is 
rts so reviewers and readers can judge the products fairly. This 
strengths of qualitative research, whereby researchers can respond to incoming data in a 
bottom
the field.  
 
This section has discussed methodological issues with specific relation to the challenges 
projec
• 
ible 
enough for consumers of the research to follow. 
•
inevitably affect the results. From an interpretive and constructivist stance this is a 
“The goal of grounded theory is to generate a conceptual theory that accounts for a 
pattern of behaviour which is relevant and problematic for those involved. The goal is not 
voluminous description or clever verification.” (Glaser, 1978, p. 93)  
In terms of producing trivial conclusions Borman et al. (1986, p. 49) believe that the
answer to this charge is simply to do good research; they state:  
“
conceptual and theoretical literature is not good ethnography; neither is research tha
not examine the socio-historical context for explanations of what is going on.” 
By developing linkages with substantial and theoretical literature the researcher a
adds credence to results as it is nested in the work of others, i.e. this is a form of 
theoretical triangulation. In this thesis it is evident most strongly through the use of 
Distributed Cognition and Resilience Engineering literatures to develop the analysis
 
9) Qualitative research is neither rigorous nor systematic, hence is unscientific 
Borman at al. (1986, p. 52) recomm
included in research repo
would include specifying “what they did, how they did it, who was involved and for 
what length of time.” They also believe that the non-linear processes that are often 
perceived as ill-thought-through ad hoc operations are actually one of the greatest 
-up manner giving greater potential to understanding what is actually going on in 
that are faced by qualitative research. From these, guiding principles for qualitative 
ts can be extracted, which we aim to follow in this thesis: 
Documentation: It is important that enough documentation of the thoughts, moves 
and processes of the analysis are available to consumers of the research so that they 
can judge the work. This documentation will also have to be coherent and access
  Qualitative researcher must be honest, introspective and adopt a ‘disciplined 
subjectivity’: Due to the nature of qualitative studies the analyst will almost 
natural part of the process. However, it is important to be aware of this so one can 
be self-reflexive and explicit in reporting where a personal perspective is 
influencing their analysis.     62
• 
eory. Using different samples, 
• 
tual moves. In this way the work 
otential power of the explanation increases.  
  Develop conceptual understanding not proving facts: Deep qualitative research 
  The goal of qualitative studies is to create conceptual structures that ‘fit’ the real 
 our understanding, to find insightful patterns in the apparent 
 
 
ng to 
values and viewpoints of 
ose involved in the research (Yardley & Marks, 2004, p. 18). Glaser and Holton 
 bound up in previous theory as they believe that this 
ance 
Triangulation: Triangulation has been referred to in providing credence to theory 
and in developing theory to the level of explanatory th
methods, perspectives and contexts is good practice. 
Vertical generalisation: Although descriptive theory has a place in research it is 
thought good practice to abstract and make concep
becomes more generalisable and can be related to the work of others and existing 
theory. This is believed to have more conceptual depth and be more interesting in 
that the p
•
looks to expand our conceptual understanding of an area. It is not to prove facts 
although facts will be important to abstract from.  
•
world and add value to
chaos.    
 
Yardley (2000), and Yardley and Marks (2004), identify four guiding principles that can
be applied to all research; these reinforce and enhance the principles above: 
 
•  Sensitivity to context 
The foundation of this principle is to be sensitive of the theoretical literature in which
the research is embedded, to be sensitive to what the data is saying rather than tryi
fit it to a theory, and to be aware of the different assumptions, 
th
(2004) warn against being too
stifles the innovative potential of grounded theory. A pragmatic view suggests a bal
between the two which is not without tension, i.e. to balance the need to ground the 
research focus in the literature but not so grounded in the literature as to be short-
sighted by current thinking and unresponsive to the raw data. 
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r; 
 is down to their efforts and insights to go beyond flat commonsense description and 
y n to add value.  
erence 
whether conclusions 
sitions whereby 
ata 
 and Marks (2004, p. 18) describe three different levels of impact and 
which may in turn 
y is 
ht into and 
e 
 
•  Commitment and rigour 
This relates to the quality of the research, the skill and competence in applying the 
method and the depth and breadth of analysis developed (Yardley & Marks, 2004, p. 
18). In large part this comes down to the competence, skill and effort of the researche
it
be ond what is already know
 
•  Transparency and coh
This relates to the need for extensive documentation previously mentioned. It is 
important for research consumers to follow arguments and judge 
are legitimately grounded in the data. Yardley and Marks (2004, p. 18) also mention a 
meta-level of reflexive transparency in relation to constructivist po
documentation goes beyond data and conclusions to include an awareness of the 
researcher’s influence on how things have turned out. The quality of research also 
depends on its internal coherence so the philosophical perspective, methodology, d
gathering, analysis and conclusions work together in a valid and consistent manner. 
 
•  Impact and importance 
Yardley
importance for research: 
1) Abstract value: “opening up new ways of looking at an issue, 
suggest new understanding and further useful lines of research.” 
2) Socio-cultural value: “providing evidence relevant to arguments about what polic
preferable or what factors are responsible for various outcomes.” 
3) Practical value: “research may have practical value for a range of different people 
and purposes, from providing health care professionals with information about the 
mechanisms that mediate illness, prevention and cure, to providing sections of the 
community with means of voicing their viewpoint and achieving greater insig
control over their situation.” 
There seems no reason why a piece of research cannot impact on more than one of thes
levels. 
3.4 Method Selection: Grounded Theory 
There are many different methods to choose from in qualitative research which have 
different applicability and purpose. Grounded theory (Strauss & Corbin, 1998) was    64
ives 
 
de 
ed 
ough 
 
, thematic analysis, action 
 
ss 
d Strauss controversy as an introduction to perceptions of how the 
rounded theory method should be performed. 
ed 
nts were 
o longer grounded theory but ‘full conceptual description’ because of the rigidity of 
004) strongly believe that 
grounded theory is different to normal qualitative methods in that it does not aim to 
selected here as the study aims to investigate practice from a practitioner’s perspect
in an exploratory manner. It is a non-intrusive technique which “aims to develop theory
from data rather than to gather data in order to test a theory or hypothesis” (Goede & 
Villiers, 2003). The grounded theory process first involves gathering data to be analys
which can be recordings, images and text; then breaking down this data into 
components by coding; and then these codes are related to one another to reveal 
patterns. These patterns are the beginning of a theory which has been built up thr
the data. 
Alternative qualitative techniques include: content analysis
research, and questionnaires. Content and thematic analysis (Joffe & Yardley, 2004) 
rely on analysing the frequencies of codes and do not engage in the deep iterative 
conceptual development that grounded theory affords. Action research (Ballinger, 
Yardley, & Payne, 2004) is more intrusive in that the researcher partakes in the work, 
which would mean that access may be difficult and it would be harder to get a broad 
sample. Questionnaires again do not provide the conceptual depth or the exploratory 
flexibility to go out and develop theory whilst talking to participants. Grounded theory
was an appropriate choice for theoretical as well as practical reasons. We now discu
the Glaser an
g
3.4.1 The Glaser and Strauss controversy 
Glaser and Strauss are attributed with the ‘discovery’ of grounded theory but develop
divergent opinions of how the method should be performed. Heath and Cowley (2004, 
p. 142) state that Glaser (1978, 1992) is recognised as remaining faithful to ‘classic 
grounded theory’ whilst Strauss and Corbin (1998) moved away, adding structure by 
creating analytic tools and providing detailed procedural advice to novices. Heath and 
Cowley (2004, p. 142) say that Glaser (1992) claimed the Straussian developme
n
their process and the encouragement of detailed description rather than conceptual 
emergence. 
 
The crux of the controversy lies in rigid guidance and the difference between rich 
description and conceptual theory. Glaser and Holton (2    65
tead 
as to emerge 
ed ls. They 
velo
he Glaserian approach, which is dubbed ‘classic grounded theory’, is described by 
estab alitative 
esearch, some differences of which are shared with the Straussian approach. The 
ry
in 
een classic grounded   
laser and Holton (2004)). 
ualitative data analysis  Classic grounded theory 
provide detailed description of phenomena, or incrementally advance theory, but ins
develop original and insightful conceptual theory. This conceptual theory h
from the data and not be restricted or forc
believe that to add such structure is to detract from the true essence of grounded theory, 
 by the literature, frameworks or too
moving away from bottom-up theory de
 
pment, and so erode it at its roots.  
T
Glaser and Holton (2004) who try and  lish its differences from normal qu
r
dichotomy between classic grounded theo  and qualitative methods described by 
Glaser and Holton (2004) is summarised 
Table 43.2: Dichotomy betw
Table 3.2. 
theory and qualitative methods (inspired by
G
Q
Research is linear as the study is developed from 
the literature, data is gathered, then analysed and 
conclusions drawn. 
Research is non-linear as theory develops 
alongside data gathering, including ability to
change sampling with theory development. 
 
The analysis often takes the form of counting, 
sifting and sorting led by a preconceived 
theoretical basis. 
 
The analysis uses memos to foster iterative 
thinking about conceptual developments and 
emerging theory without a preconceived 
framework. 
The goal is accurate fact finding and rich 
description of an area of study, so details and 
structures are known. 
 
The goal is ‘multivariate conceptual theory’ that 
aids understanding of an area of study. 
This accounts for and describes variability in the 
phenomena.  
The use of abstract concepts in theory means that 
variability is subsumed.  
The analyst is generally seen as a source of bias 
that should be controlled for. 
The analyst needs to take time, allow the theory to 
emerge and use their creativity and insight to 
bring the theory together. 
 
The dichotomy between classic grounded theo
 
ve 
 him 
with a rich conceptual structure to frame his data analysis on: 
ry and qualitative methods projected by 
Glaser and Holton (2004) adds a richness to the picture of why Glaser objects to 
Straussian developments. Analytic techniques and guidance was the focus of Strauss 
and Corbin’s (1998) grounded theory developments. Glaser would hold that theory 
development should come from the data and not be shaped by any framework, including
the paradigm model and conditional matrix which are analytic tools developed in the 
Straussian approach. In fact, it would appear that the paradigm model and conditional 
matrix take the analyst down the path of rich description (akin to the goal of qualitati
data analysis). For example, the paradigm model as used by Webb (2001) provides    66
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F] 
y using this paradigm model he builds up a rich description of software development 
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st necessitate a thorough grounding in the 
terature to make sure that the area is a sensible and potentially fruitful one to look at. 
grounded theory for practical reasons we 
hould make efforts to recognise where we are deviating from the original prescription 
 vary 
ative approaches across different dimensions. When doing an analysis the 
feren  dimensions;  on the left, some on 
t, and some somewhere in between.  
able 3
 to the res
clear about how they choo , with ledgement of how 
ese choices will influence the results. 
CAUSAL CONDITIONS [A] Æ PHENOMENON [B] Æ CONTEXT [C] Æ ACTION / 
INTERACTION STRATE
CONDITIONS [
B
from the Straussian side of the grounded theory divide. The paradigm model is used to
guide the analysis by specifying what to concentrate on in developing the descriptio
From the Glaserian perspective this adds top-down structure to what should be botto
up development. Kendall (1999, p. 756) states that he agrees “with Glaser (1992) that 
axial coding via the paradigm model is inconsistent with the work necessary to generate
useful and dense theory.” It is important to note that the two approaches are not just 
different but actually conflicting: i.e. it is thought by focusing on anything but the 
emerging theory from the data will cause distraction and would not amount to classic
grounded theory. 
 
Turning to pragmatic concerns, the qualitative data analysis paradigm that Glaser and 
Holton (2004) describe is much more amenable to research environments than the 
idealised position of grounded theory they advocate. For example, investing many 
hours’ data gathering and analysing will almo
li
Other pragmatic issues might also get in the way of an idealised grounded theory such 
as having a lot of data in one go and not doing that gathering and analysis iteratively. 
Glaser (1999, p. 836) recognises that people will adopt and adapt parts of grounded 
theory. Whether people adopt and adapt 
s
and what consequences this has. Table 3.3 shows that classic grounded theory can
with altern
study may vary at dif
the righ
t places on these  i.e. some
 
The dimensions in T
analyses. It is up
.3 characterise some of the different ways of doing grounded 
earcher to have that disciplined reflexive subjectivity and be 
se to carry out the study  an acknow
th
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Table 53.3: Classic grounded theory can differ with alternative approaches across different 
dimensions 
Dimension  Classic Grounded Theory  Alternative Grounded Theory 
Literature review before 
analysis 
Very little or none  Extensive 
 
Literature involvement 
during analysis 
Very little or none  Extensive 
 
Analytic tool use (e.g.  No – purely data
Paradigm Model) 
 driven  The focus of analysis 
Da   ta sampling  Constant review and iterative 
data gathering and analysis 
All data collected in one go before
any analysis 
 
 
t to be aware, reflexive and clear about the methodological 
e researcher’s ability to do 
ting. For example, Schofield (1990, p. 71) writes that qualitative 
ory 
ce the 
hole process is highly iterative. The elements covered are: sampling, interviews, 
he 
 
In this section we have described the Glaser and Strauss controversy. It is recognised 
that the two approaches can suit different people better, might suit contexts or questions
better, and that the analyst will have to explore and find their own style of working 
(Heath & Cowley, 2004; Kendall, 1999). This is not a free licence to do anything but a 
challenge to the analys
choices they choose and their consequences. Here, we move further from the fine 
grained methodological procedure and instead put faith in th
good work, be insightful, reflexive and open. Thorne (1997, p. 119) reflects on 
Leininger’s ((1994, 1968) work which  
“effectively orients us to a kind of evaluation that extends beyond adherence to a set of 
external standards for methodology and toward a more grounded appreciation for the 
nature of the knowledge toward which the methods are applied.” (Thorne, 1997, p. 119) 
This appreciation must be related back to the goal of grounded theory which is unlike 
that of quantitative tes
research should not aim to produce a set of results which another careful researcher 
could repeat but to produce a coherent and illuminating description consistent with the 
situation under study. 
3.5 Practicalities of Grounded Theory 
This section describes elements of grounded theory used in this project, both its the
and practice. The elements are presented in a rough sequential order but in practi
w
transcribing, open coding, axial coding, selective coding, memos and diagramming, t
constant comparative method, theoretical saturation, and the supporting software used.    68
 process of selecting data gathering points in a study. It is important to 
ink about the sampling process of any study as it will have subsequent effects on the 
rges. 
ntly; 
ded 
eory or not. 
in the choice of sampling which affected this project was the 
developing skill of the analyst. As the analyst was training in the method and interview 
e available. This choice was supported by theoretical 
ore experienced practitioners exposure to more developed 
mpling 
m
rec eory due to their experience. 
We lso be conceived 
tha led for this purpose. Once 
3.5.1 Sampling 
Sampling is the
th
data and hence the conclusions. In quantitative studies one looks to test a sample of a 
population that is representative of that population, so that one can generalise 
conclusions to the wider population. The rationale for selecting a particular sample is 
made before the experiment and, assuming a statistical test is used, the number of 
participants sampled will provide sufficient statistical power to generalise from. 
 
Qualitative studies, like grounded theory, do not rely on numbers of participants but 
instead selecting appropriate participants for the development of theory as it eme
Theoretical sampling is sampling on the basis of what is needed for theory development. 
Theoretical sampling necessitates that data is gathered as the analysis progresses, but 
not all studies that purport to use grounded theory analyse and collect data concurre
moreover, studies are often not clear whether they have adhered to this part of groun
th
 
In practice sampling has practical constraints, e.g. it may be hard to find participants 
who can participate in the study, it may be hard to organise them in a particular order, 
there may be an opportunity to interview at short notice, and interviewees may cancel. 
Another consideration 
technique it was deemed sensible to carry out data collection on less experienced 
practitioners before moving on to more experienced practitioners who would be harder 
to recruit and have less tim
reasoning as it would allow m
ideas. This fits Chamberlain, Camic and Yardley's (2004, p. 74) description of sa
as  oving from convenience to ‘filling the gaps’ as experts are less convenient to 
ruit and have a higher potential to fill gaps in the th
 
 have spoken about sampling in relation to participants but it can a
more widely as the sampling of questions. For example, if there was an area of theory 
t was in need of development then questions could be samp
again this varies the intake of data according to the theory that needs to be developed.     69
.5.2 Interviews 
 of 
eople’s answers may be affected by the desire to present a coherent and 
re 
ain 
ing 
 
 
The grounded theory approach informed the interviews as data gathering and analysis 
were entwined. As the analysis progressed questions became more focused around the 
3
For this project data for grounded theory was collected via interviews. These interviews 
were transcribed verbatim which provided the raw data for the grounded theory 
analysis. 
 
Britten (1995) lists three different types of interviews: 
•  Structured: Normally performed with a structured questionnaire, whereby the 
interviewer will not stray from the set questions. 
•  Semi-structured: There is normally a set of questions or topics to guide the focus
the interview where open ended questions are asked and probed. 
•  Depth: Where only one or two topics are covered in great detail and the interviewer 
probes heavily in response to what the interviewee says.  
Semi-structured interviews were used in this project. The interviews were conducted in 
a naturalistic conversation style rather than a question and answer session. 
 
Wilkinson, Joffe and Yardley (2004, p. 40) state: “Talk can be viewed as a more or less 
accurate expression of inner thoughts and feelings of the individual, or as a social 
process of creating meanings and identities which serve social functions.” But they also 
warn that p
positive image of themselves. In this study interviews were conducted in a relaxed 
naturalistic manner. This style of interview would have greater potential to realistically 
engage with the interviewee who might otherwise be defensive or maintain a mo
official stance in a question and answer session. Soft strategies to engage and build 
rapport with the interviewee were also used, including humour and reflecting the style 
of the interviewee. The threat of interviewees wishing to present a positive self-image 
was also counteracted by the explicit understanding that the interviews would rem
anonymous. In making the case for observational research Ballinger et al. (2004, p. 102) 
note that people may not be able to provide a detailed explanation of what they do 
because it may be part of a tacit understanding. This point is accepted. However, tak
an interpretivist stance we should not expect to have access to full objective descriptions 
of the world but instead to people’s limited interpretations and world views. This is a
weakness but one that can be recognised and tolerated given the approach we are taking.     70
ic gaps or areas of interest could be filled and tested. 
e 
es 
e 
 the level of detailing sighs, and length 
of pauses which would be necessary for a much finer grained analysis, e.g. discourse 
n turns and strategies are analysed. Insights from the data can 
st cannot help but begin to understand the data during the interview, whilst 
anscribing and in the analysis. By keeping notes of insights and points of interest as 
 
emerging theory and specif
Interestingly, in practice, conversations with one participant were carried over to the 
next. The analyst introduced topics and probed based on the summation of the preceding 
interviewees. On reflection, the first interviews were quite passive in the sense that the 
situation was unfamiliar; however, as theory, understanding and common ground 
developed the analyst felt more confident creating meaning with the interviewee to be 
tested and explored; informed by the emerging theory and grounded in the data. This 
form of development reflects Chamberlain et al.’s (2004, p. 74) description of 
theoretical sampling which moves from convenience sampling to directed ‘filling th
gaps’ sampling, except here we are talking about questions rather than interviewe
(sampling was expanded upon above in Section 3.5.1). 
3.5.3 Transcribing 
The interviews were recorded and transcribed verbatim. The transcriptions were done to 
sufficient detail to retain the meaning of what was said. This included symbolising som
significant long pauses using ‘…’ but was not at
analysis where conversatio
come in the transcription process. Chamberlain et al. (2004, p. 73) recommend that the 
analyst does their own transcribing but they do not go as far as to suggest making 
additional notes whilst transcribing which has been a technique adopted here. The 
analy
tr
they emerge the analyst keeps track of developing ideas. Serendipitous insights and 
trains of thought cannot always be repeated once forgotten. This use of notes relates
more to the ongoing support of memos during the analysis, although we are unaware of 
advice to use them during transcription in the literature. Memos are discussed further 
below (Section 3.5.7). 
3.5.4 Open coding 
After transcribing the interviews the first stage of analysis in a grounded theory study is 
open coding. The reason for open coding to be called ‘open’ is that the data is open to 
understanding and needs to be ‘broken open’ for analysis (Chamberlain et al., 2004, p. 
75). 
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s: 
ere 
g lists of codes that are too difficult to manage. This can 
be alleviated by coding at a level appropriate to the analysis and the data: i.e. there may 
e a word by word analysis but often a higher level will do. In 
ny 
rst 
ent back and reread text, recoded and managed codes 
hich included categorising codes under larger codes and splitting codes into finer 
at the 
 is 
 
In open coding, a code is created by identifying an excerpt from the text or ‘quotation’ 
and associating it with a label. This process is repeated throughout the text. Where 
quotations are similar they are coded under the same code; indeed the more quotations 
associated with a code the more grounded it is in the data and the more support it has for 
its existence. Codes can overlap, and lots of codes can be applied to the same quotatio
At the end of this process the text will have been split into lots of codes, many of which
will highlight important themes and characteristics of what has been said in the data. 
These codes are the building blocks for theory; they are the first step in shaping the raw 
data so it can be thought about and manipulated in a more abstract way. From the 
complexities of the largely unshaped raw data, coding produces lots of abstract building 
blocks that act as pieces in the jigsaw puzzle to create the larger picture of a theory. 
 
To stay close to the data Chamberlain et al. (2004, p. 76) make two recommendation
that the labels for codes are, or at least closely reflect, the terms used by participants; 
and that the open coding analysis is done line-by-line so the detail of the data is sifted 
through so there is less room for ‘seeing’ what you want from the data. In practice th
are different levels that one can code at, and a level that is too fine grained can often 
lead to unwieldy and confusin
be some parts which requir
developing a coding style I found it useful to code at an intermediary level. When 
coding was first started I attended to each part of a sentence but this generated too ma
unrelated codes which were hard to manage. It was thought that coding paragraphs was 
too high and so a line-by-line style was adopted. Coding would also get more or less 
detailed depending on the quality and interest in that particular part of the data, i.e. 
interesting sections were coded at a finer grained level. Coding also did not stop the fi
time through. As the analyst, I w
w
detail – but here we are pre-empting the next section on axial coding which looks 
relationships between codes. 
3.5.5 Axial coding  
As codes are identified through open coding, they can be related to each other, which
termed axial coding. Depending on the data different types of relations can be made 
between codes: some might be hierarchical in that a number of codes might fit under a    72
 
ere were enough codes from open coding to start 
 
, 
 the 
was required in this process to perceive the intrinsic 
lations between the codes that ‘fit’ the data. Here we intensely engaged with the data 
nd 
e 
ns 
 
 
s to be the core category, in this case the 
be 
ld with two core categories, or whether the reporting can be separated to different core 
er in 
oration 
more general category, or a code may actually be a category of a number of smaller 
codes; there may be cause and effect relationships; the codes may be related in less 
specific ways like ‘occurs with,’ ‘is contrary too,’ or any other relation that helps the 
analyst make sense of the data. 
We started axial coding once th
managing relations that became apparent between the codes. This aided the analyst in 
keeping a bigger picture (Strauss & Corbin, 1998, p. 141); i.e. when the coding process
was first started at a very low level the assumption was that axial coding would be dealt 
with after the open coding was complete; however, axial coding was needed to help 
organise and handle the growing number of codes that quickly became unwieldy. Here
memos and diagramming proved invaluable. By relating the codes to one another
data is given shape. Some creativity 
re
to try to make sense of its parts: different relations were built, representations drawn a
ideas played with, to develop an understanding of what the data was ‘saying’. 
3.5.6 Selective coding 
Selective coding happens towards the end of an analysis and involves selecting a cor
category which will be the focus of how the theory is told. The theory essentially rests 
on what emerges from the data and it is not until the parts of the jigsaw are put together 
that a story of what the data is ‘telling’ the researcher emerges. This narrative explai
the theory: it explains what is important, how these important parts are organised and
what this means for the issue in question. The core category provides the central 
overarching concept for the theory. 
It may be that there are competing categorie
analyst will need to think carefully about the best way of dealing with the data, e.g. 
whether one category ‘works’ better than the others, whether a coherent story can 
to
categories and hence have different perspectives on the same data. In Chapter 4 we 
recognise four categories which were found to be important for usability practition
website design. These categories lacked a strong message, which motivated expl
of different data treatments in Chapter 6. This concluded by expanding the existing 
metaphor of ‘downstream utility’ of methods. This offers a coherent narrative and a     73
.5.7 Memos and diagramming 
 the 
y 
hich are notes made during those processes. It is 
important to realise that there is little prescription to how notes should be used except 
 support the analyst make sense of 
n 
tes 
but provide a ‘paper trail’ of the development of the 
nalysis in the long term, which can be important for reflective purposes (one cannot 
 
gs, 
o 
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stronger central message which is weaker when there are a list of categories whose 
relationships are largely unspecified. 
3
The grounded theory analyst cannot help but try to make sense of the data all of the 
time. Memos and diagramming are tools that support the analyst in this activity.  
 
Memos are notes to oneself which the analyst is encouraged to make throughout
analysis. Strauss and Corbin (1998, p.217) mention coding notes which are notes 
attached to codes that give them more detail, and theoretical notes which might 
elaborate on the thoughts of the analyst as the research is progressing. To this we ma
add interview and transcription notes w
that they should be used extensively and flexibly to
the data.  
 
Similarly, mini-frameworks are diagrams that give graphical representations betwee
codes and memos (Strauss & Corbin, 1998, p.141). Through these diagrams we get a 
picture of how the different concepts and ideas start to relate to one another. These no
and diagrams not only help the researcher get a more holistic picture of what is 
happening in the short term, 
a
assume that they are always aware of all the moves they are making in the analysis 
when they are immersed in the data).  
3.5.8 Constant comparative method 
The constant comparative method is one of the most important features of any grounded
analysis and refers to the manner in which the analyst constantly compares meanin
segments, codes and relations in the data: in different parts of a transcript, between 
different transcripts, and in interviews. For example, when coding one would need t
refer back to previous codes to check that assigning those codes to new data remain
accurate; and that codes and insights from later analyses might provoke reanalysing an
checking earlier transcripts.     74
l and selective coding separately, they mix in 
re 
nd 
 
standards of a grounded theory analysis – with the constant grounding of ideas in data. 
3.5.9 Theoretical Saturation 
n 
theory with new and old 
cases. When the stage is reached where further testing seems unfruitful, because the 
ituation, then we have reached the point of theoretical 
memos were written. Atlas.ti helped the analyst in performing the grounded theory by 
making the administrative side of grounded theory easier. 
3.6 Conclusion 
This chapter sets the scene for the methodological approach of the thesis. We have seen 
that different styles of research question warrant different approaches and that this work 
takes a pragmatic view but errs on the side of interpretivism and constructivism as we 
are aiming to investigate practitioners’ views of their worlds. This has direct 
Although we have presented open, axia
practice as new codes are created from patterns, broad codes are further coded for mo
detail, and broader codes are created to categorise smaller codes. To illustrate, the 
following is an example of a broader code emerging from a wider perspective: a 
“researcher might label concepts of children playing as grabbing, hiding, avoiding, a
discounting” and then “realise they are strategies to avoid toy sharing” (Strauss & 
Corbin, 1998, p. 115). Literature and past experiences also play an intrinsic part in the 
analysis, as they sensitise the researcher to what may be perceived in the data. The 
researcher constantly analyses, codes and recodes: exploring the data, developing 
insights and grounding them in data. It is the rigour of this analysis that maintains the
Theoretical saturation is the stage where the theory has been developed and tested to 
satisfaction by the analyst. As the analysis develops, the theory will get more mature in 
conceptual depth and structure. Through the constant comparative method confidence i
the theory will increase through comparing and testing the 
theory adequately describes the s
saturation. This point is in part subjective as analysts will stop developing at different 
depths of analysis (from themes and hierarchies to rich explanatory accounts) and at 
different levels of focus (from looking at particular concepts to describing contexts). 
3.5.10 Supporting software 
Atlas.ti was used to support the grounded theory analysis. The power of the tool was 
realised in the management of data: coding quotations, retrieving quotations, linking 
codes, writing memos, diagramming with network diagrams, and keeping track of when     75
plications on the methods used. Grounded theory was selected from the qualitative 
adition, which builds theory through constant and close interaction with empirical 
ata. The various elements of the grounded theory process were explained, and detail 
was given about how it was performed in this work.  
im
tr
d    77
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Part II 
Bottom-up: Listening to the da
This part accounts for the Grounded Theory (GT) analyses from the data from a b
up perspective. Here we apply GT to website and safety domains, and explore differe
treatments and representations for the data. We see that a system perspective of 
HF/usability practice is needed to explain the opportunities and barriers for method 
uptake in industry. The treatments of the qualitative analyses are developed, wh
culminates in rhetoric about understanding the downstream, upstream and the la
of usability projects. These stand for the downstream influence of the method, how the
are affected by things upstream in the project, and the contextual landscape through 
which the project flows. It is argued that method adoption and adaptation can be 
understoo
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4.1 Introduction 
 how usability practitioners work in 
 
 
ability process. We believe that this research focus, 
which moves towards wider issues in practice, is best conceptualised from a system 
ign 
t 
use services that 
Chapter 4: G unded the
HCI practice in the website 
d ain 
This ter   o I w der the guidance of my supervisors: 
(Fur Blan & 0
This chapter develops a descriptive theory of
professional web design. It does so through interviewing practitioners and using the 
grounded theory method described in Chapter 3. The description reported here refers to
the wider influence of the commercial context on usability work. This brings to the fore 
such issues as: the client’s influence on work, negotiation between clients and 
practitioners, the adaptation and use of methods, practitioner expertise and the
consideration of ‘people’ in the us
level perspective where the goal is to coordinate resources to add value to the des
process. 
4.2 Method 
A grounded theory approach was undertaken to explore the data, details of which can be 
found in Chapter 3. More specific information of what was involved in the study is 
summarised in the following three tables: Table 4.1 describes detail of the grounded 
analysis; Table 4.2 describes the semi-structured interview topics; and Table 4.3 
outlines the interviewee profiles. Table 4.3 shows the three sorts of organisations tha
were sampled: full service agencies that are involved in the full design of websites for 
external clients, from analysis to implementation; usability consultancies that specialise 
in usability work and provide services to external clients; and in-ho
work internally within a wider organisation, e.g. a large department store.     80
Table 64.1: Details of the grounded analysis. 
Section Detail 
Coders Interviews  Codes  Quotations  Number of:  
1 8* 77 1508 
Literature 
involvement 
Literature was reviewed to inform the analyst’s understanding and help focus the 
interviews before they were performed. It was also used to inform
as the analysis developed (Strauss & Corbin, 1998, p. 96). 
 and crystallise insights 
Theoretical  Interviewees were chosen for their industrial experience. As the analysis matured 
sampling  interviewees with more experience were involved. This was done for practical and 
theoretical reasons: people with less experience were easier to access, and senior 
practitioners were involved when the analysis and questions were more mature. 
Interviewee profiles can be found in Table 4.3.  
Interviewing 
procedure 
The interviews were semi-structured and about an hour long each. Guiding topics can be 
found in Table 4.2. Topics were probed in an opp
days or weeks apart so analysis could be conducted
ortunistic fashion. Interviews were left 
 between them; this informed the 
questions of the subsequent interviews. 
Co
pro
and
d. Analysis took place between each interview. 
, 
 
 141 & 217). 
ding   Each interview was transcribed and code
cedure 
 style 
After the fourth interview the transcriptions were re-coded to reduce the coding scheme
thereby making it more focused. The coding style of the analysis was loose in that codes
sometimes overlapped during open coding. Selective and axial coding was developed 
through mini-frameworks and through memos, including coding notes and theoretical 
notes (Strauss & Corbin, 1998, p.
To  to support the analysis.  ols  Atlas.ti was used
Re
sty
ta. 
ce the interviews were opportunistic and the coding style loose, it makes less 
porting 
le 
The reporting style adopted here aims to be story-like to convey the richness of the da
Also, sin
sense to report the individual codes and numbers of quotations of each participant. The 
aim is to convey the understanding that the analyst has developed. 
Validation  There are a number of possible levels of validation when doing a grounded analysis, e.g.: 
1) Testing through data collection and analysis; 2) Verification by interviewees; 3) 
Verification by a wider population; and 4) Triangulation with other methods/studies. This 
study went to level one and two. In level two a report was sent to all the interviewees. 7 of 
the 8 interviewees verified that their quotations were accurately used; the other was not 
contactable. 
 
Ta
To
ble 74.2: Semi-structured interview topics. 
pic Description 
Background  Background of the person being interviewed. This aims to introduce the interviewee 
slowly and find out about their experience and perspective. 
Work 
Organisation 
This includes how work is organised, the structure of the organisation, whether 
are teams, project lifecycle involvement, and what job challenges are faced. 
there 
Business: Client 
Relationships 
This includes communicating with clients, both in attracting clients and handing work 
off to them. For example, how do practitioners communicate effectively and what 
challenges do they face? 
Practitioner skills What do practitioners do, why are some better than others and how do they get better 
in their role? This could give an indication about what is important in their work. 
To
tec
  ols and 
hniques 
What methods are used, how are they used, when are they used, what is valued in a
good technique? 
                                                 
* A  ut their data was too late to be 
included for the analysis in this chapter. Their data was supportive of the emergent themes reported in this 
chapter. This data is integrated from Chapter 7 onwards. 
ninth interviewee from this domain was interviewed opportunistically, b    81
Table 84.3: Interviewees’ profiles. 
Spread of Experience in years  Par
cod
ticipant 
e 
Position at the time of study 
Full Service 
Agency 
Usability  
Consultancy 
In-house 
W1 1      In  academia. 
W2  2    1  In academia but freelances. 
W3     1  In-house  practitioner for ecommerce site. 
W4  1  1    Information architect for full service agency. 
W5 ncy.    2+      Manager and practitioner at a full service age
W6  5+    1  In-house practitioner for ecommerce site. 
W7  5+      Manager and practitioner at a full service agency. 
W8 anager and practitioner at an independent usability      5+    M
consultancy. 
4.3 Introduction to Analysis 
The analysis has been divided into two interdependent segments. Section 4.4 describes 
spheres of influence that affect usability work and processes. Here, we move closer to 
appreciating the influence of the client on work processes, tools and methods that are 
used in practice. Section 4.5 describes the complexity of design and business processes 
 appreciating the role and integration of a ‘usability 
f the Work 
C
Us
pa ork. However, to understand this in practice we need a better measure 
of  t the 
pra n; 
ho ws 
where we move closer to
component’ within this context.  
4.4 Spheres of influence: The Make-up o
ontext  
ability research has focused on understanding and developing methods which form 
rt of usability w
how the working context affects usability work. It was not surprising to find tha
ctitioners’ decisions and behaviours are influenced by the organisation they work i
wever, the data also showed a large influence of the clients’ wishes. Figure 4.1 sho
a representation of the influences on the resultant work processes in practice: the bi-
directional arrow signifies the mutually dependent relationship of the practitioner and 
the organisation they work in; the larger box signifies the client’s influence on the work 
they do. There is a bi-directional arrow between the client and the 
practitioner/organisation as it is the job of the usability practitioner to offer options of 
work and guide the client’s decision.     82
Figure 84.1: Influences on work processes. 
 
The client’s influence is most powerfully shown when there is a tension between what 
y pra
recommendatio ient wants to do. The quotation, below, 
ervi deal 
The quotations reported here have the following notation: ‘…’ signifies pauses in 
placed for clarity, brevity 
 take in the experience 
I: Can it be frustrating? 
Th  try to 
co he 
ess: 
pective 
the usabilit ctitioner wishes, in terms of either the work undertaken or the 
ns for the design, and what the cl
between int ewer (I) and respondent (R), illustrates some frustration in that an i
as to be compromised by real b usability path h
 
usiness objectives: 
speech; and ‘[…]’ signifies where text has been omitted or re
and anonymity. The participant code is included at the end of the quotation. They are all 
‘W’ codes as they are all from the website domain. 
“I: It must be interesting from the client side  
R: Yeah it's interesting, I work with [co-worker], who has done projects, who will come 
in with a view that I agree with, that it should be like this... and it’s like we can't actually 
do that, unfortunately, I know that, you know that, but it's just not the way... you do have 
to have give and
R: Yes, very much so... I mean it's a fine balance, it is a fine balance but it's definitely 
frustrating” W6 
is situation brings negotiation skills with the client to the fore as both groups
me to a common understanding about what balance is best for the business and for t
user; and it is believed that this balance will increase the potential for market succ
“one of the realities for commercial usability is that products that survive for a long time 
in a market place have to fulfil both the customers' needs and the business's needs, and 
somebody coming fresh to a usability project, especially if they haven't dealt with the 
realities of the market place very much, may make suggestions for ways to change an 
interface that would purely be in the users interest… from the user’s point of view, but 
might undermine the business case for a product.” W8 
Even though there is interest in using more methods from a practitioner’s pers
clients will not pay for something they do not understand to be either valuable or 
feasible under their constraints. It is part of the role of the client-facing usability     83
re going to use we just had to focus on two or three key 
d actually get involved in actually making a difference. 
? 
R: Exactly, so it's obviously getting involved as early as we possibly could, and try and 
making a difference before everything’s got too far down the road otherwise you put 
recommendations in that are not achievable within their timescales” W6  
This negotiation between the client and the practitioner can be conceived as designing a 
work project, which will depend on the details and constraints of the particular context 
in question. 
 are actually carried out in 
ractice are not the choice of any one person, but are often a negotiation between 
ill 
nt 
The choices that are made at the project negotiation stage will impact on the type of 
nal 
cul  either attract or repel good usability practitioners: 
“ ll 
projects, what I mean by that is that they don't tell clients we can do this in 3 weeks when 
i ou'll have an 
o stay a couple 
o
I lues and 
w
R ll about getting the most money for 
t any reasons I 
c king.” W2 
practitioner to understand the client’s needs and constraints, and work out a unit or units 
of work that will be most appealing and effective for the clients’ particular situation. 
“Yeah the biggest thing really …was …the areas that we could sell in, and because it was 
more of an add on it was kind of difficult to do some ethnographic research or anything 
like that, which would be great, and we did try and push a couple of times, for that type of 
methodology but …it was just not feasible for our clients ... It meant that we were limited 
in the methodologies that we we
points of the project that we coul
I: So you’re looking at where you could have the biggest effect
“There's not only ideal research conditions there's realities for times, budget …, and 
sometimes those things play off against themselves and when you design a research 
project you've got to think of the options, if we do this that lowers the cost, the effect 
might be a certain lack of robustness in this particular area …, or if you're having trouble 
getting users of this variety we could use this parallel group of users and change the 
methodology in such and such a way.” W8  
The spheres of influence illustrate that the work processes that
p
different groups that have different values and perspectives. The skilled practitioner w
be able to perceive how they can be of best use to a client in their terms, so the clie
can more easily see the potential gain in value and how usability can be easily 
integrated with their own processes.  
 
work, the quality of work and the individuals tasked with carrying it out. Organisatio
ture can
…I love [company A]... they have a really good process in place, they don't underse
t’s really gonna take 6. It's very very rare to do too much overtime, I mean y
ccasional evening where it’s like damn I didn’t get enough done today and 
f hours late... 
: And I s'pose it comes to down to [company A’s] culture if you like their va
hat they're going to do and what they're not 
: Yeah absolutely... because at [company B] it was a
he shortest amount of time… It was really unfortunate it was one of the m
hose to leave cos it was just a ridiculous culture, a ridiculous way of thin    84
s 
e. The type of work will influence the 
fre  The 
dif
Ta of 
us
This is an extreme instance of the effect of the organisation on the individual but there i
a clear interdependence between the two where the individuals create the organisation 
and the organisation influences and impacts on the individuals.  Different types of 
organisation will attract different sorts of peopl
quency that individuals use different methods and encounter different situations.
ferent skills and experiences that will be employed on a daily basis will impact on 
how the individual develops: 
“one of the things that I would have liked to have done as well is to work for a pure 
usability consultancy, because obviously now I've done client side and I've done agency 
side in a large organization but I think the specialism for working in a pure usability 
consultancy would have been good as well, to see more different aspects” W6 
ble 4.4 includes some trends that were observed in the data between different types 
ability practice; it should be noted that these differences are in the degree to which 
these characteristics apply; i.e. all the characteristics apply to the different usability 
practice contexts to some degree. 
Table 94.4: Differences in usability practice contexts. 
Usability Practice 
Context 
Description 
Full Service 
Agency 
More involved in the design side of usability, e.g. information architecture. Les
on documenting evaluatio
stand alone evaluative pie
s onus 
ns, i.e. usability is more integral to planning designs than a 
ce of work. 
Us
Co
fferent  ability 
nsultancy 
Deeper specialisation in evaluation, with the opportunity to encounter many di
types of interface and a greater opportunity to apply methods. A great bank of 
usability knowledge and expertise. 
In-
Wo iness, 
house Usability 
rk 
There is a greater degree of ownership of the interface and the risks associated with 
changing aspects of it. Deep understanding of the interface as well as bus
political and technical issues associated with it. 
4.5 Design and the Business Process 
Design and business processes often transcend 
an
an s 
process and must be coordinated to work together effectively. There is a recognition that 
 
 or look a certain way.” W2 
the expertise and work of any one person 
d so we need to appreciate how these parts fit together as it will impact on the role 
d work of usability practitioners. Many people contribute to a design and busines
the people in these component parts will have a certain understanding and will want
different things: 
“it's a very collaborative world, you end up being almost a negotiating power between 
different groups in a company, if you're doing consultancy then you may be the 
negotiating power between what you know can be done and the client, and the client's 
desires, or if you're working internally for a company then you end up negotiating 
between I guess the designers, the artists, the technology people, the business people who 
want the product to do a certain thing    85
In 
bu s 
y to 
t 
ork. The 
.2 
wider 
r 
 
that connect the two.  
appreciating that there are many component parts that make up the design and 
siness process, the successful role and integration of a ‘usability component’ come
to the fore in usability work: what the usability component does and how it integrates 
with the rest of the process. The design and business process will vary from compan
company but is likely to involve many different parts that link and integrate in differen
ways, including: graphic designers, interaction designers, developers, middle 
management, senior management, marketing, accounts, customer service, and project 
managers. This situation is made more complex when we think about the personalities 
and relationships at a more individual level as people come together for w
usability component could fit in with a combination of these parts in practice. Figure 4
has bundled up this complexity to the relationship between usability work and the 
design and business processes. The three features of this diagram are discussed furthe
below: in Section 4.5.1 we discuss the design and business process; in Section 4.5.2 we 
address the usability component; and in Section 4.5.3 we discuss the information flow
processes 
Figure 94.2: Usability interfacing with design and business process. 
 
4.5.1 Design and Business Process (left-hand box in Fig. 4.2) 
The influence of the client on establishing what usability work is carried out has been 
iscussed as an important sphere of influence in Section 4.4; this section expands on 
ents 
erce. 
• 
d
how clients differ in ways which affect the work undertaken. 
 
Clients are by no means a homogenous group. Participants reported that their cli
differ in why they seek usability services. The majority recognized an underlying 
motive of revenue generation but upon questioning interviewees about why clients seek 
usability services other reasons were also noted: 
•  They may believe that usability input will directly increase revenue, e.g. e-
comm
They may believe usability input can save them money, e.g. reduced call centre 
work.     86
• 
• 
• 
Th  
ma  help 
of  eeds 
meet the director who was going to make the final decision and he 
doesn't meet our business objectives at all and 
I think he might have had a point. Because the remit I was given was to come up with the 
ance between user 
ex  an 
im
co
: 
“…a client might approach a company because they've got an issue, and because an 
 
step on.” W4 
They may want to improve communication with people, e.g. Government or 
advertising. 
They may want to make services more accessible, e.g. Government. 
•  They may want to comply with legislation, e.g. Disability Discrimination Act. 
•  They may be interested in the steady evolution of their product lines. 
•  They may just want to provide a better service. 
They may just have heard of usability and think it is a cool thing. 
ese reasons are not independent, so a client may have several of these goals. Clients
y also not know what they want or what they might be able to achieve with the
usability input. It is the job of the skilled practitioner to understand the clients’ n
and translate them into a project that will suit: 
“…well the unspoken assumption behind that question is that all the clients know why 
they have come to us, and they don't. Sometimes the biggest portion of our job is to work 
with them to figure that out.” W8 
It would also be wrong to assume that clients in a particular context agree: 
“I only had contact with the middle management team for a while, and they loved the 
work, they absolutely loved the work, presented it back and they were ecstatic, then they 
arranged for me to 
hated it, hated the whole lot, he just said it 
best user experience proposition and nothing else, if I had been thinking about the 
business proposition in that project then I might have taken more his point of view.” W5 
This demonstrates that the negotiation stage of a project is vital for a project’s success; 
truly understanding the client’s real needs cannot be underestimated as a 
misunderstanding can lead to failure. Once again the need to bal
perience and business interests are demonstrated. The task to understand a client is
portant one at the start of any client-consultant relationship, and is easier if the 
nsultant already knows the client: 
“... generally work with the same clients over and over... occasionally you get a new 
client, what you want to do as a new business is work with a client over and over because 
it’s cheaper to do it, you've got a reliable relationship, you know their needs but also you 
build more links within an organisation rather than starting all over again.” W5 
Also clients are dynamic in that they evolve and educate themselves over time, so the 
beginning of a client relationship might start with a small piece of work that will lead to 
more work further on
expert evaluation is a lot cheaper than a redesign or a usability test, they'll often say well
look at the site we'll pay for an expert evaluation, and that's a good way of not only 
meeting their initial requirements but also building the relationship and taking the next     87
Th  
ing 
this point, this point, this point....” W6 
Th
slo  
a micro-level, but an industry movement on a 
macro-level. In trying to probe for how practitioners measured the quality of their work 
ma
rec  is 
not always at the crux of securing usability
companies that are regularly approached to do work, rather than being in the position of 
try
ch
 Heuristic 
 
Pr e, 
the  
an
eff n 
is not only impacts on the relationship between the company and client, and the
personal working relationships between people, but the client will also start to educate 
themselves about the content and the value of usability, and how it can be used: 
“R: There's an education process definitely…, I remember 4 or 5 years ago at [company 
D] trying to explain just the very basics, why you should do usability testing at all during 
the process never mind the different techniques or anything… 
I: Do you think that's changed now? 
R: Yes, but... even quite recently I remember … clients getting confused,.... it's a lot 
better, it got to a point at [company D] where clients were actually coming in and say
we want testing at 
is indicates that clients undergo a process of education whereby they may start off 
wly introducing themselves to usability practice but then gain more control and
confidence in how they can utilise usability research for their own endeavours. In the 
long term this gradual take-up and appreciation of usability services might not only be 
within certain consultancies and clients at 
ny were satisfied and confident with the fact that they were receiving 
ommendations and repeat business: the burden of proof for return of investment
 work and does not always lie with the 
practitioner. Observations suggest that this applies differently to successful usability 
ing to convince a prospective client that the work is worthwhile – the relationship 
anges. 
4.5.2 Usability Component (right-hand box in Fig. 4.2) 
There are three recognisable elements of usability work: 1) attracting work; 2) doing 
work; and 3) communicating work. These three elements are interdependent and will be 
influenced by the skill and experience of the practitioner, their company, and the 
clients’ circumstances. We have discussed the influence of the context of work above 
and now move on to the expertise, skills and methods of usability practitioners. Two 
important techniques emerged and will be focused on here: user testing and
Evaluation. 
actitioners reported using a variety of different methods but they differed in their us
ir name and the contexts in which they were used. These techniques were adapted
d combined to achieve the goals of their usability research in an efficient and 
ective manner. These characteristics contribute to an environment that is focused o    88
ore on 
the s us 
aw n 
va
hing this stuff, but the ones that I have 
 teach it don't have any experience of industry, don't have any experience of the turn 
nd times that are required, don't have experience of what commercial organisations 
the pragmatics of getting work done in a timely, cost 
effective manner in practice: 
ctice. 
Further work needs to be done to establish what this relationship is, what the status of 
knowledge is in both camps and how one inform
be
an
int iffer. 
 
Us en 
the
of its use by juxtaposition. On
in 
t 
 
then click on it "is 
 opposed to academia where I would not want to influence the user at all and see 
what they would make out of the product.” W2 
cost effective results rather than method worship, an environment that focuses m
 skills of practitioners in coordinating resources to achieve results which lead
ay from scientific validity and into what is termed below as commercial and desig
lidity:  
“I don't have wide experience of academics teac
seen
arou
and government organisations really need when you’re developing a website, they still 
tend to be quite statistically focused, they still tend to be, as you say, be quiet, don't speak 
to the person don't bias it, it's got to be scientific validity. We don't give a damn about 
scientific validity, we give a damn about commercial and design validity” W5  
This difference in culture can almost be viewed as a conflict between the rigour and 
detail of academic work and 
“between all the really, really minute research that we do in academia, in fact most 
practitioners don't give a damn, they’re not going to care if Malay don’t like pink, if 
they're dealing with a Malay client then the Malay client will tell them that in 3 seconds, 
they don't need four months of research to tell them that. It is really interesting but I think 
having experienced both I think what we do here in academia does influence them to 
some extent as it does percolate up, it's not like they're in a vacuum they know who 
Nielsen and Norman are and they know other researchers out there” W2 
Relationships between academia and practice are complex. The attitudes above reflect 
that there is a difference in the values and activities of academic research and pra
s the other. One clear similarity 
tween academic research and practice is that they are both seeking to find right 
swers through research; however, research methods, values, constraints, goals and 
erests can d
er testing is a common method used in academia and industry; a comparison betwe
 uses of the method in these different contexts provides a way of probing the nature 
e difference is the way that practitioners can be proactive 
eliciting user views about particular aspects of the interface: 
“the other thing about the way that we do usability testing in academia is much differen
than in the corporate world, because you will point blank in the corporate world ask the
user "what do you think will fit under this piece of navigation?" and 
this what you expected to see?" Whereas you probably wouldn't do that in academia 
because you're leading a user down a path which you probably would avoid in academia, 
but here you're purposely leading the user down a path… it's just a different... It's more 
about validating the way that you have organised something …, I'm specifically trying to 
find my mistakes, or specifically trying to get them to use something that I hope will be 
used. As    89
Ot with 
the  
tes
er 
d 
r after the test to elicit information that might be pertinent to the 
ers in its 
administration is Heuristic Evaluation. However, the variety of ways in which this 
 
e structure and 
ommon ground for the client to relate the issues to, as well as a link with accessible 
 would go OK, and 
d cos they go like ‘ah, 
Ot
ass
e someone on some masters course pounded them into you, 
ported that heuristics were adapted to go beyond what were commonly 
ref anner 
to  he 
mo
de  
he the method appeared to resemble more 
her samples of the data suggest that these strategies of sitting back or engaging 
 participant in the user test depend on what the circumstances and objectives of the
t are: 
“Sitting back and not saying something sometimes has its place, so if we're looking at a 
detailed purchase process and the person’s got to go through certain steps and fill in 
certain forms and stuff like that sit back and say nothing; but if we're looking at a wid
marketing proposition sitting back and saying nothing isn't going to get you what you 
need, you've got to engage with people.” W5 
Other differences in the administration of user tests include performing interviews an
questionnaires before o
research goals of that project. Another commonly reported technique which diff
method is performed leads us to question what actually qualifies as method use. One
example of heuristic use is in an ad hoc manner to add weight behind justifying 
recommendations:  
“Almost in a very ad hoc manner, you came up with your wire frame, people ask you why 
you did that, maybe you had reason, if you don't then look up the heuristics and try to 
justify it afterwards” W1 
The ad hoc use of heuristics for justification purposes appears to add som
c
theory: 
“going back to heuristics... it's more on the client education, so if you identified an issue 
we'd probably list a heuristic that it would apply to, so the client
maybe it helps with some credibility as far as they are concerne
that's one of the main issues and I can see how that applies’.”  W6 
her people reported using them implicitly as part of their expertise as they had 
imilated them through education and practice:  
“especially when you do a competitor analysis because you have those heuristics in the 
back of your head becaus
tested you, examined you on them, so yeah you do of course. So you're evaluating other 
websites which are book stores and in the back of your mind … those are hopefully 
playing.” W2 
It was also re
erred to as ‘Nielsen’s ten heuristics’ and were sometimes used in a more rigid m
perform a competitor analysis to approach clients in the hope of generating work. T
re rigid use of heuristics was criticised for being too negative and sometimes 
tached from the context of use which a cognitive walkthrough would not be. Where
uristics were used in a more implicit manner     90
uch wider stuff, … I know 
 
Th
en working in the field for ten years, and 
years and can 
e seconds of seeing the patient.... it's just repetition, 
s up.” W2 
Al
e you've been a consultant for two years you may have worked on three or four retail 
hould 
t thinking in some sense because 
you've seen these types of patterns before and you can just go yeah I can see that” W5 
Th
en  
pro
thi
through which they can apply analogical reasoning so they can bring insights from one 
int zon site to a newspaper site: 
ain 
features that 
of an expert evaluation in its description, whereby the labels are even used 
interchangeably (terminology issues are expanded in 4.5.3): 
“Actually, I think that when I do a heuristic review I do it on m
about perception and mental representation and I've also looked at models of mental 
representation as applied to interface design… so actually when I'm doing an expert 
review I'm referring to all that kind of applied theoretical knowledge that I've developed
over ten years, and I think a lot of that has become extremely implicit in the way that I 
apply that stuff nowadays as well, I don't actually know that I am applying it even though 
I am.” W5  
is implicit expertise is developed through years of practice: 
“Yeah, seven years of practice, it’s like anything else it’s not that a new doctor just 
having graduated from medical school has any necessarily less knowledge or the ability 
to have as much knowledge as someone who's be
it's just that the doctor working in the field has seen the cold for ten 
probably diagnose a cold within thre
repetition, repetition and it just build
so: 
“Onc
sites, three or four services sites, and if you keep on websites you will encounter the same 
problems, like what does the contact page look like, so you are repeating, applying the 
same knowledge to a version of the same sort of thing” W3 
People’s perceptions and thinking change through experience and so emphasis s
be placed on this dynamic: 
“a lot of your thinking is pre-done, you've automated tha
is idea that some thinking has been ‘pre-done’ because similar patterns have been 
countered in the past appears to build up a knowledge bank of cases – where similar
blems have been encountered and what interface widgets work well and where. In 
s particular case it appears that practitioners build up a library of interface widgets 
erface style across to another, e.g. from the Ama
“I: Do you feel like there's particular widgets or features that you would expect on cert
sites that you would get asked to design... so... 
R: yeah... send to a friend and that sort of thing... yeah there are definitely …
people have picked up along the way that I would say would be an expectation on certain 
sites 
I: Such as.. 
R: well things like send to a friend facility on certain pages you’d tend to have... that 
thing like… on Amazon where they say ‘people who looked at this looked at that’, so... I 
think there would be an expectation to applying that even to say a newspaper site, where 
you know people who thought that article was interesting, you might think this article was 
interesting... yeah... you're not looking for a list of what they are…     91
n 
 
These implicit pools of knowledge are sometimes realised in tangible artefacts as 
co
work or through specific efforts to establish a bank of expertise to use as a company 
y spend 
g 
e 
4.5.3 Information Flow Processes (the arrows in Fig. 4.2) 
As
co
integrate with the usability component (Section 4.5.2). This integration depends a lot on 
tise of the skilled practitioner seeing opportunities for input, 
The use of terminology in usability is not straightforward both in terms of job titles and 
ethods. Recognising people have their own 
I: No... as I've been going through the study it's become more apparent to me that whe
you're a usability expert you’re so familiar with what works and the best practice that's
out on the web, then you build up a  
R: A library of things... yeah definitely... and they're actually books on that they're not 
called library they're called patterns.” W7 
mpanies develop and share resources with their staff either through their ongoing 
resource:  
“usability consultancies have a lot of experience at applying this knowledge and they 
actually have slides that are prepared about information scent and whatever … the
…time gathering all this research that's been done by … researchers and say OK they 
work for three or four retail sites and they basically apply the same principles to each 
site” W3 
The effective use of specialist information is a strong competitive advantage in carryin
out projects as it provides a bank of knowledge as a starting position for a more 
concentrated effort on the next piece of work. This collective pooling of knowledg
transcends individual practitioners in some sense and leads to the development of a 
company’s expertise. 
 has been discussed in Section 4.5.1 the design and business process resembles a 
mplex system because many different component parts interact, which need to 
the experience and exper
and negotiating work and recommendations on, and in, the client’s terms. This section 
expands on how the design and business process and usability component integrate, 
which includes themes that have been alluded to elsewhere.  
 
roles, and in terms of the labels used for m
definitions, some practitioners employ a pragmatic solution: 
“personally I don't like definitions of usability at all, I think they're quite self-indulgent 
academic exercises and everyone that works in this field has their own opinion on what 
usability is, user experience is, information architecture is… talk to someone you can't 
nail them down, so actually as a very pragmatic user experience specialist or usability 
specialist you use the meaning that the person uses themselves, you know just be 
pragmatic about it.” W5     92
f 
ds 
o 
ou 
e all wrong all of the time.” W2 
he idea of stopping at the stage of identifying problems for clients seems poor practice, 
 try and 
ul 
“I: […] do you use personas at all? 
t stick them out in front of developers as that would be quite 
le have quite a good sense of the typical [company C] 
e 
ain it can vary from client to client, I've worked on one where it was a 
tation, it was a round of usability testing…  others where it is more of a forty page 
document that says this testing took place, this happened, this happened, this happened.... 
it depends on what the client’s after. If they want to use it for politics within the company 
ful 
r 
This lays the basic foundation for negotiating with clients which appears to be one o
the major enterprises of coming to agreement with people with different backgroun
and values: 
“I really believe that one of the most important skills in HCI is the sort of negotiating 
between other people and between what's there and what needs to be there and trying t
build that pathway in a way that's, it doesn't have to be aggressive or mean to people y
just have to explain like ‘look I know that this kind a worked for you guys before but 
maybe we should try this out, let’s put it in front of users, let’s see if they like it.’ I think 
that this helps clients a lot. Because they've actually hired you to try and help, but not tell 
them that they'r
T
and many practitioners are conscious that how they communicate their findings and 
results will have an impact on whether the client receives them well in the short term, 
and whether the client seeks further usability input in the future, both of which have a 
significant effect on how usability is dealt with in industry: 
“we also include positive findings from our study, there are a couple of reasons for that, 
…we …treat our clients like human beings … people often work months or years on a 
product and I know how dispiriting it is to have someone to come along and evaluate it 
and only point out the parts that aren't working well… if they don't have a picture of what 
is working well the temptation would be to fix a small problem by breaking a large 
positive, so you can actually make a problem worse by trying to fix tiny little niggly bits 
at the edge when the core of the product is working extremely well. We always
give an overall picture of how a product is” W8 
This appreciation of clients and colleagues as people is a theme that pervades successf
negotiation whether that is external or internal: 
R: I have got some…, I don'
condescending I think, peop
customer in their head around the office and I don't want to be condescending to them.” 
W3 
Getting people on the side of usability and listening to the issues and recommendations 
that it raises is undoubtedly important. Therefore the communication of usability work 
seems to be a critical step; however, this varies by client and circumstance. For 
example, some practitioners thought that large Word documents were too cumbersom
but others saw instances where they would be useful: 
“R: Ag
presen
then obviously a report or something like that is much more tangible and is more use
than having a presentation or something like that, but if it's purely to communicate to 
senior people and what have you, where a report might not be necessary, a presentation o
something like...     93
de presentations, PowerPoint files, Word files, video clips, 
uotations from users, giving recommendations and positive feedback, and organising 
ate the 
on of ‘closeness’ in terms of communication. Practitioners understand the 
advantages of close, high-bandwidth, communication as seeing a usability test with your 
rting its findings: 
 like 
eir experience and adapt their behaviour accordingly. The idea of clients 
 
3 
I: And I s'pose you might mix them up and do both 
R: Yeah I mean... a report and then a presentation looking at the main points, because 
most senior people won't read a big fat report so it's a case of communicating to the 
people as quickly as possible, the higher people 
I: Do you have any thoughts about how effective these different things are? 
R: Personally I think a face to face is very important otherwise it can become a bit 
detached - and certainly things like usability testing, I think that it is always good when 
the client comes to see some of it…” W4 
Variations of reporting inclu
q
the issues in some way, e.g. by priority. Two of the most important concerns appear to 
be to convey the meaning of the issues to the client and getting them to appreci
issues. The idea of ‘detachment’ referred to in the quotation above draws us to a 
dimensi
own eyes holds more significance than a document repo
“… when you go through a usability process and you suddenly see what it is actually
in the real world for your product to be used, it's such a compelling event that people 
learn from it.” W8 
The idea of learning is also an important one. If we think about usability work and 
reporting, not as a discrete interval in a design process, but as part of people’s ongoing 
experience, we realise that it has important side effects: from doing the work 
practitioners learn about the usability of a product and the clients’ reaction to the work; 
and clients learn more about what usability work is about and how the information 
provided by this type of research can help them achieve their goals. Both groups can 
reflect on th
educating themselves was also discussed in Section 4.5.1. Informing others about 
usability issues and practices so they can understand and appreciate them themselves 
appears to pay dividends in people’s normal routines. Participant W3 demonstrates this 
in talking about her colleagues below: 
“Yeah... they're actually quite user centred as a group… 90% of the time they come up 
with something which is good, which is nice. I'm kind of coming to the conclusion that if 
you give all your developers and graphic designers a certain education in usability they 
inherently include it in their work” W3 
4.6 Discussion 
This section discusses insights from the analysis under four subsections: Section 4.6.1
discusses methods and processes; Section 4.6.2 addresses relationships; Section 4.6.    94
ixon and Wilson’s 
o “the art of the possible under constrained resources” 
04) claim that HCI should be more about 
l han finding the truth. This is perhaps what one participant meant when 
ercial and design validity. 
  transfer we have seen that the ‘usability component’ must be 
flexible to fit in to projects where it can, to suit time-scales, budgets, and research 
uit the research goals of the project. Wixon and 
Wilson (1997) observe that user tests can vary in their degree of formality, but elaborate 
discusses communication and coordination; and Section 4.6.4 refers to psychology and 
expertise in practice. 
4.6.1 Methods and Processes 
The analysis has shown that usability work is heavily influenced by the clients’ needs. 
This commercial focus puts emphasis on effective and pragmatic choices that will 
deliver results to agreed time and budget scales. This is reflected in W
(1997) move away from science t
in usability practice; and Cockton’s (20
de ivering value t
distinguishing scientific validity from comm
To achieve this value 
needs. It is proposed here that an adaptable usability component can be considered a 
‘plug and play’ technology. Here, the skilled practitioner plays a critical role in seeing 
how methods and processes can be adapted, designing projects that will meet the 
clients’ needs, and fitting the organisational context. The fact that method and process 
choices will be influenced by organisational issues is discussed further by Grudin and 
Markus (1997). 
 
Methods are combined and adapted to s
less on informal solution-focused testing which forms part of what has been observed 
here. Nørgaard and Hornbæk (2006) elaborate further on the details of think-aloud 
testing in practice, including the influence of practical realities, and the use of different 
probing practices which goes beyond the more formal prescriptions in the literature. 
More work of this nature is encouraged in different design contexts and in observing 
different methods. For example, as observed here, Heuristic Evaluation appears to be 
used in a wide variety of ways, e.g. ad hoc justification of decisions, to aid 
communication with clients, implicitly in evaluation (like an expert review), and as a 
basis for competitor comparisons; so a more focused study on how this is perceived and 
used in practice would prove enlightening.     95
articular circumstances. Indeed, we begin to get a more realistic picture of usability in 
ut 
 
s: 
e 
encouraging 
em to watch user testing. 
, 
4.6.3 Communication and Coordination 
sability component’ fits well with different design and 
face 
ular 
n, and 
lity 
4.6.2 Relationships  
Clients are not a homogenous group. They ought to be addressed according to their 
p
practice when we move away from considering method use by rote, and discrete inp
into specific design processes, and move more towards considering the people in the 
process: that develop expertise, that learn from their ongoing experiences, that have 
different backgrounds and understanding, that react emotionally to criticism and praise,
and that make intelligent decisions to achieve the results they do in a commercial 
setting.  
 
Dumas (Redish et al., 2002) believes the most important factor in responding to 
usability recommendations in the long term is the relationship between the usability 
specialist and developers. Our data has also emphasised the importance of relationship
in knowing the company, people, politics and practices that you are working with. 
Relationships can start with a small study before moving on to larger investment in 
usability services as the client becomes more familiar with usability services and mor
confident in their provider. Practitioners also make efforts to foster working 
relationships by including positive findings in reports, in not being condescending to 
colleagues, in having high-bandwidth communication with clients and 
th
 
In academia we may debate the merits of a value-centred approach for HCI (Cockton
2004), but in practice it appears a matter of economic survival, and one that is 
intimately related with the working relationships people and companies have with each 
other.  
It is paramount that the ‘u
business processes. It is the job of the skilled practitioner to provide a suitable inter
with non-usability specialists and to design a work package that will suit that partic
business need. Like other design processes, designing a suitable project for a client is 
dependent on their particular situation, which will influence what is done, whe
how the work is reported back. It may be the case that usability input is a more ongoing 
collaborative effort and so an official reporting back stage is not suitable. How usabi    96
 to the 
 
n the developers’ side and the faster communication of results; and Dumas et al. 
chapter was the conveying of the ‘bigger picture’ that was mentioned in our analysis, so 
the team can make informed decisions and not make a bigger mistake by trying to fix a 
smaller problem. It appears that closer high-bandwidth communication between 
evaluators and designers has greater potential to avoid this problem. The issue of the 
‘bigger picture’ relates well to Klein’s (1998, p. 225) discussion on communicating 
intent so team members can make more informed decisions. Further research could look 
at this more closely; for example, developing a protocol based on Weick’s (1983, cited 
in Klein, 1998, p. 228) streamlined version of a commander’s intent: 
•  Here’s what I think we face. 
•  Here’s what I think we should do. 
•  Here’s why. 
•  Here’s what we should keep an eye on. 
•  Now, talk to me. 
Entwined with communication is coordination, i.e. how information transfers between 
component parts. For example, group size has already been observed to play a role in 
communication (e.g. Rosson et al. 1988; and Grudin & Markus, 1997). Where usability 
practitioners are closer to the designers and developers they have richer high-bandwidth 
contact which can avoid problems that a detached usability report may run into. How 
the usability component is organised to integrate with the wider business and design 
processes will influence the work and reporting mechanisms that are used.  
results are delivered is an important area of practice which impacts on changes
design in the short term and the perception of usability in the longer term. 
 
Research on usability reporting includes: Molich (Redish et al., 2002) who comment on
usability reporting problems from an empirical study (e.g. reports that are too long, have 
no summary, and no positive findings) and suggests an approach that encourages buy-in 
o
(2004) report on a similar study that makes recommendations for usability reporting 
under four main themes: emphasise the positive, express your annoyance tactfully, 
avoid usability jargon and be as specific as you can. In this grounded analysis stopping 
at problem identification was recognised as bad practice, which is supported by the 
empirical work of Hornbæk and Frøkjær (2005) who suggest that reporting problems 
with redesign proposals can have a higher utility for developers. More novel in this     97
4.6.4 Psychology and Expertise 
W
com  
towa
experience, what working arrangements might be best for the client and what 
t likely to influence the design in a positive way. Here we 
ction by valuing the expertise of the practitioner 
ver structured methods which are seen to support novices more. He believes that the 
re 
 how 
er 
at 
 
expertise as they experience more and more in practice. Like 
experts in other domains they appear to build up a bank of knowledge that is sometimes 
s of 
 Simon, 1973). This can take the form of being familiar with common 
al methods for developing these internal patterns or schemas could be 
Hammond et al. (1983) who studied elements 
e to 
 
here work appears to be varied and complex the skills of the individual practitioner 
e to the fore. They adapt methods to provide commercially viable solutions targeted
rd the current design setting. The skilled practitioner can perceive, through their 
recommendations are mos
move away from questions such as ‘what is the best method?’ to trying to understand 
how practitioners work, how they gain understanding and insight into the products and 
people they work with, and how they add value in the commercial context. Klein’s 
(1998) work moves in a similar dire
o
development of expertise leads to a change in the perceptual ability of the expert. Futu
research could look toward the psychology of the usability practitioner: particularly
they perceive design situations. The perception of design situations includes the high
level of how a usability project should be composed, and the lower granularity of wh
problems and potentials lie within particular interfaces or technologies. Considering
practitioners in more detail might lead to supporting novices and experts differently.  
 
Practitioners develop 
used implicitly and perceived as patterns: e.g. expert chess players chunk pattern
pieces (Chase &
usability problems and solutions within a certain domain, and building up a catalogue of 
interface widgets that form the basis for analogical reasoning between cases (Klein 
(1998) talks about analogical reasoning at length). This analogical reasoning may 
influence design recommendations and evaluative judgements about the state of the art 
and best practice. If this form of reasoning is shown to play a significant role, as we 
suggest, inform
developed. Related work includes that of 
of decision making by designers (i.e. their perception of the design process, theories of 
users and view of human factors); and Piegorsch et al. (2006) who have developed a 
conceptual framework for ergonomic decision making. Work of this nature will hav
be specific about the participants under study (e.g. novice/expert, job role, domain) as 
their experience will play a significant role in shaping their expertise.     98
nnel and 
vices 
hter 
.7 Conclusion 
 
 
els provide an 
pportunity to study factors that have a significant influence on usability, as practiced in 
e is 
to coordinate 
res l 
of  itising it to 
ysis, in Chapter 6 we report a grounded theory analysis of human 
actitioners in the safety-critical development domain. The analysis in Chapter 
e 
 
 
Companies build up tangible expertise through research: developing their perso
building up their portfolio of work. The organisation of this portfolio can provide a 
great competitive advantage as it helps constitute a company’s domain expertise. 
Further research could be done to find out the significance of this expertise for no
and experts in a company, and tools could be proposed to manage what Perry, Fruc
and Rosenberg (1999) call organisational memory.  
4
This exploratory study has sought insight into how usability practitioners work in
professional web design. This has been done through a grounded analysis of eight 
interviews with practitioners. We have argued that there exists an outward movement of
research for usability practice, where questions have developed from method 
development to organisational issues in practice. This research contributes to the higher 
levels of usability work in professional web design. These higher lev
o
industry, but are rarely addressed when research is focused at a lower level of 
abstraction. From this higher level of abstraction we believe that usability practic
best conceptualised from a system level perspective, where the goal is 
ources to add value to the design process. We also believe that research at this leve
abstraction will complement research at lower levels of abstraction by sens
issues in practice, in this way the different levels of research work in a synergistic way.  
 
To develop this anal
factors pr
7 investigates the similarities and differences in themes between the two domains. W
also explore how the analysis can be developed to better understand, represent and
communicate how methods are used in practice. Before the safety-critical development 
analysis we orientate the reader to this domain through a literature review in Chapter 5.      99
ment literature Review  
5.
hich 
he chapter is divided into seven sections. The first section introduce safety-critical 
nd 
 and safety-critical 
ystems 
 
 
 
ern is 
 
 
Chapter 5: Safety-critical system 
develop
1 Introduction 
This chapter provides a literature review of safety-critical system development from a 
human factors (HF) perspective. Its purpose is to give some foundation to the reader for 
understanding issues in HF in safe system design rather than usability in HCI, w
was covered in previous chapters.  
 
T
systems in relation to dependable and high-reliability systems. The second section 
highlights issues concerning the contribution of scientific advice and the increasing 
risks posed by modern systems. The third section outlines areas of focus which are 
useful for developing an understanding of the safety-critical domain from a human 
factors perspective. The fifth section discusses design approaches and procedures, a
the sixth section methodologies. The final section summarises the main themes that this 
chapter has covered. 
5.2 Dependable, high-reliability
s
As the name suggests ‘safety-critical systems’ are those systems that have the potential 
to be hazardous by causing injury or fatality. It can be assumed that this refers to human
life, but it is easy to see how safety-critical systems might also be applied to other
organisms and the wider environment, e.g. designing against oil tanker spillages, and
mechanisms used to handle animals’ medication in zoos. In all cases the core conc
safety. 
 
To situate our understanding of safety-critical systems it is useful to consider its relation
to the broader category of dependable systems. The assumption behind dependable 
systems is that there should be a keen interest in the design, development and 
maintenance of systems to avoid the potentially heavy costs they may incur – to human
life, non-human lives, and the environment; through fatality, injury, and other loss of     100
alue. Costs can be incurred in the design, build and use of systems, e.g. when 
s easy 
sts, 
dford (1999) recognise three different levels of integrity to which 
systems can be built: dependable, high-reliability, and safety-critical. Common sense 
the potential level of loss the higher the level of required 
otential 
Cacciabue (2004, p.2) identifies the main areas of human factors application in the 
and accident 
ation, railway, 
automotive, maritime), medicine, economic system, chemical and petrochemical 
 
d 
odern systems. 
 
v
expensive systems are built wrongly they may not be easy or cheap to change. It i
to envisage that a stock market system which crashed frequently would incur high co
and that once a naval vessel or control room had been built it could not be easily 
changed. It is interesting to note that dependable systems do not need to be safety-
critical, and this is because they have a wider scope of ‘heavy cost avoidance’ rather 
than just ‘safety’. 
 
Good and Blan
would suggest that the higher 
integrity to protect against it. However, there may be a mismatch between the p
loss and the level of integrity in design due to negligence or oversight; e.g. it may not be 
enough to have a life support machine which is just highly reliable. 
 
safety-critical system domain: design, safety assessment, training, 
investigation. He also identifies the main fields for this type of work:  
“energy production (nuclear and conventional), transportation systems (avi
environments, manufacturing, and economical systems.” (Cacciabue, 2004, p.2)  
Due to the focus of this project this chapter will focus primarily on the design aspects of
this work, across the different fields, with only brief reference to the other applications 
where appropriate. 
 
The terminology that we have used throughout this project has been safety-critical 
system development, but we are not precious about distinguishing this from high-
reliability and dependable systems. The important point is that they are systems which 
need to be built with a high-level of integrity because of high risks associated with their 
use. 
5.3 Scientific Advice and Risks of Modern Systems 
This section provides comment on the place of scientific advice in safety decisions an
the increasing risks posed by m    101
hat 
t into safety given available budgets. The situation is 
ent officials briefing politicians on the costs, pros and cons of a 
 a very controversial subject and one that illustrates the 
Leveson (1995) makes a case for why safety-critical system design is more important in 
ou . In 
pre  the 
pro
pa
powerful and complex, and have been implemented faster. This speed and complexity 
r and 
her 
 
 human factors to educate what ‘human error’ is and how it can be better 
ontrolled (discussed further in Section 5.4.2). 
Leveson (1995) draws a distinction between science and trans-scientific issues. Trans-
scientific issues relate to the values, politics and motivation in making trade-offs in cost 
and functionality to secure safer systems. Leveson (1995, p. 510) makes the role of 
technical advice clear:  
“…engineers have a duty to clarify the risks for decision makers and to make sure that 
complacency or other factors or pressures do not interfere with the engineering issues or 
risks being given due consideration in decision making.” (Leveson, 1995, p. 510) 
Science can develop methods, measures, and make claims about validity, and should not 
confuse itself by trying to answer trans-scientific questions scientifically, such as, w
is a reasonable investmen
analogous to governm
decision so they can make informed choices about what to do. 
 
Costing human damages is
difficult decisions in the trans-scientific domain. Stakeholders and managers have to 
decide a level of investment in safety and an acceptable level of risk for their users, 
customers and employees. The crux of the problem is what value translates to human 
injury and fatality. Leveson (1995, p. 15) illustrates this difficulty by stating that a 
technique for quantifying compensation on injury and fatality involves multiplying ‘the 
remaining length of life’ by ‘yearly earnings’. However, the acceptability of this 
technique could change depending on whether the subject was an employee on the 
payroll versus a relative of the decision maker.  
 
r modern time as the scale and pace of technological advancements has increased
vious times tools and technology evolved at a slower pace and were often
duct of the people that used them in the context they were used. In recent times, 
rticularly with the advent of computer technology, systems have become more 
leads to an increased potential for the design to mismatch the context, task or use
so cause problems for its intended purpose. This places a special onus on the expertise 
of designers to design systems that match the user, task and context.  Cacciabue (2004, 
p. 9) suggests that the increased reliability of software and hardware has pushed furt
emphasis on the human element as many accidents are attributed to human error. It is
the place of
c    102
ass r 
mo l 
im akes and mismatches. 
ions. 
.4 Areas of focus 
 how 
is best demonstrated in examples where they actually conflict. 
 
nymous with safety by reliability engineers but this 
 
 
 consequently damage the machinery (Leveson, 1995, p. 13). To 
rther the distinction between safety and reliability it is interesting to note that many 
 the 
 safety is an emergent property of a system, whilst 
rel
int
 
This section has highlighted scientific and trans-scientific issues and risk factors 
ociated with modern systems. Designing safe systems is more challenging in ou
dern industrialised society as the scale, complexity and speed of technologica
plementation increases, providing more opportunity for mist
We must also recognise that there is a strong trans-scientific element to safety decis
Scientific research has the duty to inform the technical aspects of safe system evaluation 
and design, but should not try to engage with political and value centred issues 
scientifically.  
5
This section introduces four areas of focus which are useful for developing an 
understanding of the safety-critical domain from a human factors perspective: 5.4.1
safety differs from reliability and usability; 5.4.2 human error; 5.4.3 human reliability; 
and 5.4.4 the system safety perspective. 
5.4.1 Safety differs from reliability and usability 
Safety is related to reliability and usability but it is important to note where they differ 
and this 
Reliability is assumed to be syno
assumption is only true in special cases (Leveson, 1995, p. 163). Generally reliability is 
about keeping every component part functioning in its intended manner without failure. 
Reliability may conflict with safety if by increasing the safety of a system you decrease
its reliability. For example, an emergency stop function on machinery might be more 
reliable and less prone to damage if it slowed to a halt, but the safest stopping rate might
be immediate and
fu
accidents happen where there is no component failure, and that there are situations 
where components fail which do not lead to an accident (Leveson, 1995, p. 164). In
system safety view we will see how
iability is not (Section 5.4.4), i.e. emergent properties come about through the 
eraction between system components rather than in individual components 
     103
re 
 
 games domain is that if a game 
as designed to be as easy to use as possible then it would only have one button 
er. 
 be 
.4.2 Human error 
uld consider the multitude of factors that have 
indirectly and directly contributed to the accident; including: the designers that designed 
hnology, and the physical 
le 
 
 failure to inform the community about what to do in case of emergency.” (Leveson, 
1995, p. 59) 
an error’ has emerged out of juxtaposition with 
Usability is generally assumed to be the activity of making things easier to use but the
are often wider goals in system design than just making things as easy to use as possible
(Leveson, 1995, p.450). A common example used in the
w
labelled “press here to win”. Obviously this should not be the designer’s intention. In 
safety terms it may actually make sense to make a system less usable to make it saf
For example, entering a password more than once, and confirming an action can
irritating and redundant but may also safeguard the user against unwanted hazards 
(Leveson, 1995, p. 450). 
 
Safety, reliability and usability overlap. In practice the design of safe systems should 
take all three into account and consider them accordingly. 
5
In human factors and safety-critical systems work it is now received wisdom that 
‘human error’ is a grossly overused term to attribute accidents to (e.g. Leveson, 1995, p. 
43; Cacciabue, 2006, 9). Instead, one sho
the tool, the managers, the policies, the culture, the tec
environment that the person had to work in. Indeed, what might be considered a simp
operator error actually has a complex set of causes that is only drawn out through 
detailed accident investigation. Leveson (1995, p. 59) provides an example which
highlights the complex, hidden causes of accidents:  
“In fact, a case can be made that the most important causal factors in terms of accident 
prevention (the root factors) are often the unmeasurable ones. As just one example, the 
Bhopal accident involved such unmeasurable factors as the refrigeration being 
disconnected, an operator ignoring or not believing a recording on a gauge, operators 
putting off investigating the smell of MIC until after a tea break, the vent scrubbers being 
turned off, the insufficient design and capacity of the scrubbers and the flare tower, and 
the
We speculate that the term ‘hum
‘technical error,’ but whilst developers have greatly improved the reliability of hardware 
and software in high-dependence systems control of the human element has not risen to 
these standards (Cacciabue, 2005, p. 9). This is in part, because it is easy to stop at 
human error for blaming purposes but also because humans are not as predictable as 
machines. 
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s we should let the term “human error” fade from our 
an accident, and instead ask what action is 
required to prevent it happening again.” (Leveson, 1995, p. 108) 
he 
 
 
a higher level to the operator error, e.g. the 
ult of the designers, managers, lack of training and company culture. It is the duty of 
s a strong 
ttention on human reliability and 
rror issues (Cacciabue, 1995, p. 9). Here, we reflect on reliability and human reliability 
n 
t a piece of equipment or component will perform its 
intended function satisfactorily for a prescribed time and under stipulated environmental 
conditions.” (Leveson, 1995, p.172) 
She also outlines some techniques which reliability engineers use to improve reliability, 
e.g.: parallel redundancy where components work in parallel; standby sparing where 
It is unlikely that we will move on from using the over-generalised term ‘human error’ 
any time soon but Leveson’s (1995, p. 108) sentiments are shared when she says:  
“Perhaps the time has come when human error ought to go the way of phlogiston, the 
ether, and protoplasm. Perhap
vocabularies, stop asking if it is the “cause” of 
The main message here is to move from blaming the individual to engage with t
complicated issues that cause error so we can understand them and help prevent them in 
the future. By not moving on we admit that human error is the summit of accident 
causation and that there is little we can do other than remove humans from the system
(Leveson, 1995, p. 99).  
 
This section has supported the claim that ‘human error’ is an over generalised term; and
that the multitude of factors that contribute to errors should be considered instead. 
Behind this is the motivation to move beyond blaming individuals to understanding and 
rectifying potentially hazardous incidents. We have also seen that the multitude of 
factors that should be considered can be at 
fa
human factors to understand and inform on the causes of failure so safer systems can 
prevail. 
5.4.3 Human reliability  
As discussed above reliability is not synonymous with safety although there i
overlap (Section 5.4.1). Also, software and hardware have improved their failure record 
by making progress in reliability which has focused a
e
issues further so we better understand how they can and cannot contribute to the desig
of safer systems. 
 
Before moving on to consider human reliability we offer a definition of reliability and 
outline some ways in which engineers improve the reliability of systems. Leveson 
(1995, p.172) offers a definition:  
“Reliability is the probability tha    105
ver if another fails; safety margins where components are 
electronic or mechanical components. However, the difficulty occurs in the fact that 
ct than software and hardware components (Avison 
ion 
aking and behaviour. Quantitative approaches to human reliability are discussed 
 
Re are 
sy rporating 
 above (Section 5.4.2). It is built on the premise that accidents are often caused 
y the interaction of factors at different levels in the system. It is a more holistic 
 
ent, 
ach 
, p 
ctive Leveson (1995, p. 138) explains how safety is an 
mergent property of a system, meaning that it is meaningless to lower levels of the 
 the 
is a 
one component will take o
several times stronger than is necessary, and time replacements where components are 
replaced before they wear out (Leveson, 1995, p. 163). 
 
It might not seem too problematic to include the human element within these strategies 
for dealing with reliability, e.g. it is easy to envisage that parallel redundancy and 
standby sparing could involve two people working side by side rather than two 
humans are harder to reliably predi
& Fitzgerald, 1995, p. 40). This is particularly problematic when the reliability field is 
used to the luxury of quantitative metrics; which may not suit complex human decis
m
below (Section 5.5.3). 
liability engineering has seen success in the development of software and hardw
stems but a real challenge for Human-Machine System (HMS) design is inco
the human element to the same degree.  
5.4.4 The Systems Safety Perspective  
The systems safety perspective can be juxtaposed with the limited human error view 
discussed
b
perspective of accidents, where the operator who made the critical error on the machine 
is only seen as part of the contributing factors. For example, other factors may include
the designers, training, attitudes, policies, managers, culture, the interface, environm
and machinery. Safety is a systems problem and should be considered so, an appro
that only looks at one aspect of this system will have limited effect (Leveson, 1995
99). 
 
Expanding on the systems perspe
e
system. At the lower levels component parts can be shown to be reliable under the 
conditions and time period they were designed for but they cannot be shown to be safe. 
Safety only becomes meaningful when the entire system is considered together, with
component parts interacting together, in context. The example used to illustrate this     106
er the valve was reliable. To determine the safety of 
the plant we need to consider the valve and all the other components of the plant 
Ar
Fit s 
it m ole can 
ises a 
 view 
nt role of wider 
contribute to accidents: (1) deficiencies in the 
e 
 
In  tentially 
over-
s, 
 
valve in a plant. Determining the safety of the plant by inspecting the valve is 
impossible, but we could see wheth
working together in context. 
 
istotle’s dictum that the whole is greater than the sum of its parts (Avison & 
zgerald, 1995, p. 39) is foundational to systems theory. But for explanatory purpose
ay best be considered that the whole is different from its parts. Here the wh
exhibit emergent properties which the parts do not. Safety is one of those properties. 
This systems perspective provides leverage for a different view of the world to that 
offered by reductionists that focus on reliability and ‘human error’. It recogn
network of interacting components which can give a different and more complex
of causality compared to simple linear models. For example, Leveson (1995, p. 138) 
stresses that optimizing low level components does not always lead to improved system 
performance, and in some cases an overemphasis on components can even lead to a 
reduction in system performance overall.  
 
With this wider perspective on safety we more easily see the importa
contributing factors to errors and accidents. Leveson (1995, p. 53) recognises three 
higher level factors or root causes that can 
safety culture of the industry or organisation, (2) flawed organisational structures, and 
(3) superficial or ineffective technical activities. Entwined in these three are 
management procedures and responsibility which Leveson (1995, p. 155) states may b
the most important factors in preventing accidents.  
appreciating the far reaching effects that these high level causes could po
have it is no wonder that sympathisers to the systems view see ‘human error’ as an 
simplification of the cause of accidents. It is interesting to note that the wider factors 
that emerged as having influence on method choice and use in Chapter 4 has resonance 
with a system view. In the same way ‘human error’ needs to be elaborated for accident
perhaps ‘method value’ needs to be elaborated for HCI practice, to account for wider
factors on system performance.     107
ety-critical system design. 
roaches before moving on to outline some 
o safe design: (1) applying standards and codes of 
practice that reflect lessons learned from previous accidents and (2) guiding design by 
 
he 
that 
t that 
nt context. In his book he introduces Human Error 
Risk Management for Engineering Systems (HERMES) which provides a holistic 
sign, training, safety assessment, and 
s 
49 & 288) describes: the system safety design process has to be 
ilored for each project depending on such things as the potential hazards, culture, 
5.5 Approaches 
There are many different approaches that are available for saf
Here we present some high level app
methodologies. This section introduces design procedures which highlight evaluation 
and design stages, formal descriptions which include mathematical expressions and 
proofs, quantitative approaches which focus mainly on risk and probabilities, and 
holistic approaches which look at safety in its wider context. 
5.5.1 Design procedures 
Design procedures include advice on how to structure and understand the design of safe 
systems. Here we refer to Leveson (1995) and Cacciabue (2004) as two examples. 
 
Leveson (1995, p. 397) states:  
“There are two basic approaches t
hazard analysis. These approaches are complementary and both should be used.”  
This statement provides a good starting position for understanding safe design as it only
incorporates two categories. The first is about incorporating past experience and t
second is about looking forward at potential hazards. This provides two elements 
should be included in a design process but not a stepwise procedure for carrying ou
process. 
 
Cacciabue (2004) introduces a stepwise procedure for carrying out a design process for 
a safety-critical system developme
framework for applying human factors to de
accident investigation. At a high level the methodology involves stages, which go 
through goal setting; the application of different models of cognition; developing 
measures for preventing, recovering and containing unwanted events; evaluation; 
design; monitoring and training. 
 
Design procedures give advice and structure on how to go about design. Some may 
recommend methods but others may intentionally be vague on this point for the reason
Leveson (1995, p. 2
ta    108
“A methodology which incorporates formal methods uses mathematical precision in 
e 
ow) 
re engineering as the logical format suits the 
development process. Avison and Fitzgerald (1995, p. 86) question whether the design 
vioural components are suited to 
ntexts 
roaches 
eveson (1995, p. 291) warns that quantitative methods should be used with care. One 
g with 
ot the 
same, are speculative, or have been derived from laboratory studies. Leveson (1995, p. 
ntitative measurements face an even more challenging 
 
personnel, industry and application; and she notes that there is no perfect method but 
many that can and should be used. 
5.5.2 Formal methods and Formal design 
Avison and Fitzgerald (1995, p. 86) state:  
specification and design… A formal design attempts to express these requirements (th
what) concisely, unambiguously and completely and convert them into a design (the h
which reflect these requirements. The requirements statement drives the design.”  
This approach seems amenable to softwa
of the human-computer interface and beha
mathematical expression; however, others are making progress in this area (e.g. 
Rukšėnas, Back, Curzon, & Blandford, 2008). Formal models/methods/notations vary 
in how formal they are from mathematical expressions to diagramming techniques, and 
will vary in what they formalise and to what depth (Furniss, Dix, Ponsard, & Zhang, 
2006). This will affect the choice and use of methods, which may suit some co
more than others, e.g. where a certain degree of certainty has to be maintained in the 
design and development process for the sake of safety and security. 
5.5.3 Quantitative app
L
danger is quantifying only what can be quantified, which does not provide an accurate 
prediction of risk and can miss the most important unquantifiable factors. To support 
this Kletz (1985) states:  
“time is usually better spent looking for all the causes of hazard than in quantifyin
ever greater precision those we have already found.” (Leveson, 1995, p. 326).  
Quantitative estimates of human reliability should be taken with a note of caution. 
Estimates are sometimes derived from similar environments or tasks that are n
356-7) makes the case that qua
task in human machine system design with the rate of technological implementation 
increasing and the role of humans becoming less repetitive and more supervisory in the
human-computer partnership. 
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es 
l 
 behaviour between parts of the system, 
hich they would maintain cannot be sought from a reductionist view. An example of a 
roaches, 
r leverage (e.g. 
uantitative probabilities versus breadth of insight); and their strengths and weaknesses 
nd 
 
se, but neither of these 
lleviates the fact that there is a wide and confusing array of available methods which 
Despite these challenges methods have been developed to provide quantitative estimat
for errors and human reliability, which are used in practice. 
5.5.4 System Approaches 
System approaches to safety take a more holistic view to design and evaluation. In 
contrast to more formal approaches they do not specify and reduce systems to individua
components. They focus more on the emergent
w
system approach includes Leveson’s (1995) System Safety, which was discussed in 
Section 5.4.4. This approach emphasises integrating safety in the system rather than 
bolting it on to a system, it takes a larger view of unwanted events beyond actual 
failures, it emphasises qualitative rather than quantitative approaches, and the 
importance of tradeoffs and conflicts in system design (Leveson, 1995, p. 150-2). 
5.5.5 Section Summary  
This section has given a brief overview of four high level approaches to system 
development, which include procedures for design and evaluation, formal app
quantitative approaches and system approaches. These approaches differ in their 
perspectives (e.g. qualitative or quantitative); their formality (informal or formal 
notations); their focus (e.g. subsystems and complete systems), thei
q
(e.g. validity of data, specification, breadth and depth of analysis, and completeness of 
analysis). Although some approaches seem conflicting, they can be used conjointly, a
so could complement each other.  
5.6 Methodologies 
There are a wide variety of methods that can be employed for system development. 
Avison and Fitzgerald (1995, p. 417) described the large number of system development 
methods as a ‘jungle’ in 1988 when it was predicted there were over 300 methods 
worldwide. Although sceptical about the figure they now quote research that estimates 
that this figure had cleared over 1,000 by 1994. They elaborate that some of these are
differentiated only for marketing purposes and some are in-hou
a
continues to grow. 
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 elsewhere in this chapter there is no one perfect method and the choice 
of the right method will depend on the circumstances of the case/project, which is why a 
ot be offered (Leveson, 1995, p. 249 & 288). 
t can 
e not 
 
consequences. So (1) looks at describing the system in its past and current states, and 
ces about what will happen to this system in the future. The 
 to 
ver 20 models, and Cacciabue (2004, p. 67) 
odels 
vents, cognitive error and 
 on the 
thers, 
prevent 
tial hazards which might 
 controlled.  
It is not the purpose of this section to be comprehensive but instead give a flavour of th
sorts of methods available without getting too immersed in the detail of any one. As has
been referred to
cook book approach to safety design cann
 
In this section we briefly outline the influence of models; hazard analysis; safety 
assessment; checklists and guidelines; ethnography; cognitive task analysis; human 
reliability assessment; and verification. 
5.6.1 The influence of models 
Leveson (1995, p. 186) identifies two uses for models in accident investigation tha
be generalised to other areas: (1) models are used in a top-down fashion in analysis to 
provide a perspective on events, draw out features of events, make sure features ar
missed and to organise data; and (2) models can be used for prediction by describing
patterns of events and their subsequent consequences, i.e. how causes lead to 
(2) looks at making inferen
type of model will give a perspective to (1) and (2) which will influence what is sought, 
found, analysis and insights.  
 
To highlight the breadth of the model landscape without looking at the detail we refer
Leveson (1995, p. 185-224) who details o
who compares five other models not referenced by Leveson. This range of m
includes single events, chains of events, emergent e
performance, social models, task models, environment models, and models based
computer metaphor. These models will highlight some features and deemphasise o
which will have a large impact on the design and evaluation of safe systems. 
5.6.2 Hazard analysis 
Safety-critical systems, high-reliable systems and dependable systems all try to 
and mitigate failure. As part of this they will recognise poten
lead to failure so they can be eliminated, monitored and
     111
here 
s of the model used and the approach taken to recognising 
em. For example, a system approach will adopt a system model and might do some 
 
o work 
f 
of 
nt, 
. 
h all the branches eventually leading to the top 
ode which is the unwanted event. Each branch on the tree recognises those 
se of the 
abilities can be attached to these events, 
thereby making estimations about a particular sequence of events. 
ce 
tainty distribution) of the consequences of certain events” 
(C t 
(P re in 
so
lik
clear 
A hazard analysis is used to characterise the hazards and risks within a system. T
are various ways of recognising such elements with the system. This recognition will be 
shaped by the assumption
th
qualitative analysis to find potential risks in the system; and a quantitative approach
might adopt a deterministic chain of events model and use a fault tree analysis t
out the likelihood of certain events occurring. 
 
A fault tree analysis (FTA) is a type of root cause analysis (RCA). RCA is a method o
analysis that seeks to find the root cause of a potential failure. So, rather than looking at 
the immediate local factors which contributed to the unwanted event it will trace the 
causality back to the event that started the unwanted chain. There are different types 
RCA of which FTA is one. FTA starts with an unwanted system state at the top node on 
a network. It will then look at the contributing factors that would have led to this eve
then the factors which led to those factors and so on branching further and further down
Doing this creates a tree-like structure wit
n
contributing factors and so across the whole network those elements near the ba
tree can be recognised as the root cause. Prob
 
Cacciabue (2004, p. 230) outlines different types of safety assessment, which are a form 
of hazard analysis. One of the most well known is the Quantitative Risk Assessment 
(QRA). As the name suggests QRA aims “at establishing the frequency of occurren
(and associated uncer
acciabue, 2004, p. 93). QRA are also known as Probabilistic Safety Assessmen
SA), or Probabilistic Risk Assessment (PRA). QRA methods have a special statu
me hazardous domains as they require a concerted effort to show that the potential 
elihood of an accident and damage caused by an accident are kept to a minimum, 
often encouraged by safety regulations. For example, the chemical industry and nu
industry both appear to have a duty to quantitatively assess the potential chance and 
consequences of hazardous events (Cacciabue, 2004, p. 93-4). 
 
Many different types of hazard analysis exist. All have different strengths and 
weaknesses, different coverage and validity, and are suited to different projects and     112
 
Checklists and guidelines are recognised as a way of crystallising and summarising 
 the past (Leveson, 1995, p. 314). They can reflect 
e of 
hinking is 
inhibited or enhanced comes from the fact that these lists draw people’s attention to 
ion and withdraw their attention away from other aspects. 
 
 
 
xt. 
sis (CTA) 
s, 
, 
so 
 the 
contexts (Leveson, 1995, p. 313). Given this a certain amount of knowledge is useful 
with regard to knowing what methods are available and knowing when and where they
will be useful.  
5.6.3 Checklists & Guidelines 
knowledge and lessons learnt from
best practice and industry standards or can be more personal to individual organisations 
when updated and edited locally. Guidelines are different from checklists in that they 
are to be considered with application to a situation rather than worked through and 
ticked off. They are similar in the way that they pass on knowledge and suffer som
the same criticisms in that they can be large and difficult to use, lull the user into 
complacency by ignoring things not on the list, and inhibit careful thinking about the 
particular circumstance (Leveson, 1995, p. 315). The crux of whether t
some aspects of the situat
5.6.4 Ethnography 
Ethnography is often used as an umbrella term for techniques that allow the study of the
people, technology, practices and activities in their working context. Ethnographic work
can have advantages as it engages with the real context of the situation. Careful 
observation can reveal important emergent and contextual occurrences that might be
hard to recognise away from the conte
5.6.5 Cognitive Task Analy
Cognitive Task Analysis (CTA) is a method which seeks to elicit the nature of a 
cognitive task and then infer insights about performance. Cacciabue (2004, p. 71) 
defines CTA as “a method that attempts to specify the interaction of mental procedure
factual knowledge, and task objectives in the process of job performance.” Klein (1998
p. 169) promotes the use of cognitive task analysis in situations that involve expertise 
we get to understand how people structure their thoughts and make decisions.  
5.6.6 Human Reliability Methods (HRM) 
As the name suggests Human Reliability Methods (HRM) seek to ascertain whether
human component in a system will be able to maintain performance. This will take     113
contextual features into 
train ct 
on human perform
 
Cacciabue (2004 on. First 
generation metho ative 
reliability measures from accurate field studies. One example of a first generation 
5, p. 93) mentions is the Technique for Human Error Rate 
es 
ing the analysis and prioritising events; 
entifying human failure events and unsafe acts; identifying causes; quantifying these 
eant 
rmal verification:  
ion appears to have many 
advantages Leveson (1995, p. 496-7) warns against applying them to problems that can 
account which might affect the potential for failure, e.g. 
ing, fatigue, the time of day, the heat, and the complexity of the task will all impa
ance.  
, p. 93-4) distinguishes between first and second generati
ds concentrated on overt behaviour and gathered quantit
method that Cacciabue (199
Prediction (THERP), but he also mentions that there are many others that have been 
compared and reviewed. Second generation HRM take into consideration the cognitive 
processes and decision making elements of people and so can be considered more fine 
grained and complex. An example of a second generation method which Cacciabue 
(1995, p. 94) cites is ATHEANA (A Technique for Human Event Analysis) which go
through a lengthy process that includes scop
id
causes and doing a quantitative analysis. 
 
HRM are closely related to QRA, and suffer from the same criticisms as other 
quantitative approaches (see Section 5.5.3). 
5.6.7 Verification 
At a general level verification means checking whether something does what it is m
to do, or checking that something does not do what it is not meant to do, or both. There 
are different types of verification. Leveson (1995, p. 496) gives an introduction to 
fo
“Formal verification essentially provides a proof of consistency between two formal 
(mathematically rigorous) specifications of a system. If one contains the safety-related 
properties of the system, then the other can be shown to be consistent with those safety 
properties. “Proof” here is used somewhat loosely – the goal is to apply careful, analytical 
thinking about the system description in order to convince ourselves (and others) that the 
system has the desired properties.” (Leveson, 1995, p. 496) 
Formal verification lends itself to formal methods and formal design. The general 
process is to formally specify what a system should do under assumed conditions, build 
the system, and then check whether the system satisfies its specification. 
 
Whilst the application of formal methods and formal verificat    114
stly techniques, and overemphasising those parts of a system that 
ysts. The number of different approaches 
 it a challenge to grasp. The overview above 
 incl he many models, acronyms, methodologies and procedures that 
Leveson (1 5) and Cacciab 2004) outline. E tise is not only d in the 
n ly: i.e. 
5.7 Con
The design
ty ted 
to high-reli d 
 an
latter being
 
The rest of  ethodologies to safe 
hr
oy diff
which will 
design and  ome more holistic, 
u
adds a spec exts. 
Expertise is
hoosing appropriate ones to apply: i.e. knowing what is available and when and where 
they will be effective. In the next chapter we report a grounded theory study which 
engages with how human factors practitioners choose and use methods in their work. 
be solved by less co
lend themselves to formal analysis. To illustrate this last point we may use Leveson’s 
(1995, p. 497) analogy of searching for a needle across the street where the light is 
rather than where the needle was dropped. We need to employ the right methods for the 
right job, to maximise their use and the information that they can give us. 
5.6.8 Section Summary 
This section on methodologies for HF in safety design has given a brief tour of some of 
the different options open to designers and anal
available to designers and analysts makes
has not uded t
99 ue ( xper  neede
applicatio
knowing w
 of individual techniques but also in choosing appropriate ones to app
hat is available and when and where they will be effective. 
clusion 
 and management of safety-critical systems is more important and 
challenging than ever in our m
complexi
odern industrialised society because of the increasing 
 and wider deployment of these systems. Safety-critical systems are rela
ability and dependable systems: all concern themselves with preventing an
mitigating failu
scientific
re but to different levels of integrity. The chapter also distinguished 
d trans-scientific issues, the former being factual and technical, and the 
 value laden and political. 
the chapter has given an overview of approaches and m
design. T
empl
ough this overview we have seen that there are different approaches which 
erent perspectives and assumptions, which relate to different methods, 
produce different results and insights. For example: some approaches are 
evaluation based, some are on parts of the system and s
some are q antifiable and some are qualitative. It is important to remember that each 
ific focus, which has its own strengths and weaknesses for different cont
 not only needed in the application of individual techniques but also in 
c    115
hap 6: Grounded theory of 
6.1. Introd
 the q  of usability practitioners in website design, this chapter 
out on human factors (HF) practitioners in safety-critical 
his second domain was chosen to broaden the sample 
t between the two domains. The comparison 
ween t two do t f re we outline the 
litativ udy, it esults and d
Unlike the presentation of the pre  
pter ex ores th ifferent d it affects its analysis and 
lysis, its representation and it timately related 
pporte y Mile  Huberma g to explore the 
ntials  different treatments d undertaken which 
ins c e to the vious cha
ment cludin ummaries  
e 
e 
 
ess 
tment, 
 general method and then move on to the 
presentation and reflections on the different data treatments. 
C ter 
safety-critical system 
development context 
uction 
Following ualitative study
details a similar study carried 
system development contexts. T
base, and to provide an interesting contras
bet he  mains is lef or later discussion (Chapter 7), he
qua e st s r iscussion. 
 
vious grounded theory chapter of website design, this
cha pl ree d ata treatments to see how 
subsequent representation. In doing this work we have come to the view that the 
ana s subsequent communication are in
(su d b s & n, 1994, p. 11), hence it is interestin
pote  of . We first outline the general metho
rema los  pre pter, then we move on to the three different data 
treat s, in g: s  of each interview, a view of the code network created
through open and axial coding, and a selective coding perspective.  
 
The comparative analysis of these data treatments satisfies more than an analysis of th
three different ways to treat qualitative data. Perhaps most importantly, it allows th
reader a closer engagement with the data and its treatment. This may not be available in
a single abstract presentation of the analysis. By doing this the choices and 
consequences made in the analysis become more tractable and inspectable. This proc
also provides a more varied analytical engagement with the data than a single trea
and some validity is gained in the sense that similar conclusions are derived from 
different treatments. We first outline the    116
e 
.3 
 
6.2. Method 
A grounded theory approach was undertaken to explore the data, details of which can b
found in Chapter 3. More specific information of what was involved in the study is 
summarised in the following three tables: Table 6.1 describes detail of the grounded 
analysis; Table 6.2 describes the semi-structured interview topics; and Table 6
outlines the interviewee experience and current status. The tabular form of presenting 
the method was developed so important aspects and nuances of each qualitative analysis
could be more easily inspected and compared. 
Table 106.1: Details of the grounded analysis. 
Section Detail 
Coders Interviews  Codes  Quotations  Number of:  
1 13  128 1125 
Literature 
involvement 
Literature was reviewed to inform the analyst’s understanding and help focus the 
interviews before they were performed. It was also used to inform and crystallise insights 
as the analysis developed (Strauss & Corbin, 1998, p. 96). 
Sampling  Interviewees were sampled opportunistically. Generally as the analysis matured 
interviewees who were less well known to the analyst and more experienced were 
involved. This was done for practical and theoretical reasons: people who were less 
approachable and more experienced were involved when the analysis and questions were 
more mature. Interviewee experience and current status can be found in Table 6.3. Table 
6.3 shows that eight companies were involved, with 5 interviewees from one company. 
Interviewing 
procedure 
The interviews were se
found in Table 6.2. To
mi-structured and about an hour long each. Guiding topics can be 
pics were probed in an opportunistic fashion. Where possible 
interviews were left days, weeks or months apart so analysis could be conducted between 
them; this informed the questions of the subsequent interviews. Where interviews were 
close lessons from each were still tested and clarified in the subsequent interviews.  
Codi
proc
 
al analysis took place between each interview. Each interview was transcribed and 
ded. After the fourth interview the transcriptions were re-coded to reduce the coding 
 in that 
re 
 
t the analysis (Strauss & Corbin, 1998, p.141 & 217). Selective 
 write up.  
ng  
edure 
Inform
co
and style  scheme, thereby making it more focused. The coding style of the analysis was loose
codes overlapped and were not mutually exclusive. Open coding and axial coding we
done simultaneously. Mini-frameworks and memos, including coding notes and theoretical
notes were used throughou
coding was committed to at
To ls  Atlas.ti was used to support the analysis.  o
Rep
style
mary of 
 the 
 a view of the hermeneutic unit, so named in Atlas.ti, which 
axial coding: i.e. the codes’ links to each other in a web of 
scribed to 
orting 
 
The reporting style adopted here is in three separate sections. The first gives a sum
each of the interviews, this gives a broad picture and shows the diversity between
interviews. The second gives
gives details of the open and 
interrelations. The third is the selective coding stage where main codes are de
emphasize a coherent story through part of the hermeneutic unit. 
Validation  There are a number of possible levels of validation when doing a grounded analysis, e.g.: 
1) Testing through data c
Verification by a wider p
ollection and analysis; 2) Verification by interviewees; 3) 
opulation; and 4) Triangulation with other methods/studies.  
This study went to level one and two. In level two 10 out of the 13 interviewees checked 
that their interview summaries were correct (Section 6.4), the rest were non-contactable.  
     117
b
Topi Description 
Ta le 116.2: Semi-structured interview topics. 
c 
Background  Background of the person being interviewed. This aims to introduce the interviewee 
slowly and find out about their experience and perspective. 
Wor
Orga
k 
nisation 
This includes how work is organised, the structure of the organisation, whether there 
are teams, project lifecycle involvement, and what job challenges are faced. 
Bus
la
s communicating with clients, both in attracting clients and handing work  iness: Client  This include
Re tionships  off to them. For example, how do practitioners communicate effectively and what 
challenges do they face? 
Prac er  titioner skills What do practitioners do, why are some better than others and how do they get bett
in their role? This could give an indication about what is important in their work. 
Too
tech
ls and 
niques 
What methods are used, how are they used, when are they used, what is valued in a 
good technique? 
 
es’ profiles. 
pany  HF  Experience Currently 
Table 126.3: Interviewe
Participant Com
in years 
S1  A  30  In-house ergonomic design consulting. 
S2  B  5  Works for independent research organization. 
S3  C  10  Works for multi-sector HF consultancy. 
S4  D  0  In-house management and system m
engineer with experience of a large project
aintenance (he was an 
 with HF influence). 
S5  E  30  Affiliated to HF consultancy. 
S6  F  > 3  Works for multi-sector HF consultancy. 
S7  F  5  Works for multi-sector HF consultancy. 
S8  F  > 6  Works for multi-sector HF consultancy. 
S9  F  5  Works for multi-sector HF consultancy. 
S10  F  5  Works for multi-sector HF consultancy. 
S11  G  17  HF representative and adviser for a particular domain. 
S12  H  > 5  HF consulting for large research and development organization.
S13  H  11  HF consulting for large research and development organization.
6.3 Introduction to Analysis 
 th  data is 
n data 
ree sections, each of 
y of each 
ed during the 
d represents the 
 and representations 
Generally, qualitative data analysis is a process of data reduction, i.e.
treated, transformed and summarised to give a more abstract reflectio
(Miles & Huberman, 1994). This analysis has been divided into th
which treats the qualitative data differently. The first gives a summar
interview, the second gives a perspective of the code network develop
open and axial coding stages of the grounded theory; and the thir
selective coding stage of the grounded theory. These separate results
are discussed in the discussion section. 
e raw
 of the     118
6.4 Summaries of each interview 
or  four of 
re ble 
ides th rtant 
ling 
eader with a lot of 
 general picture or 
ides insight into 
dth and differences 
e cultural differences 
xt and the latter from an 
n practices. Also, by way of introduction we have highlighted 
t which can be traced to their source. The themes listed below, can 
m, 
 being 
HF capability, the latter being the client need. From the HF side capability 
The first data treatment is a summary of each of the 13 interviews. F
these summaries have been chosen for their contrasting content and a
6.4, the rest are included in Appendix A1.1. Each summary prov
points that were covered in each of the interviews. It is perhaps tel
representation that it is not in an easily digestible form but leaves the r
work in terms of bringing the different summaries together to form a
message. However, an advantage of this representation is that it prov
each individual interview and allows some engagement with the brea
in the data rather than presenting a more aggregated view. 
 
To aid engagement with this representation it is worth looking at th
between interview S1 and S2. The former is from a design conte
independent research agency which has interesting implications on their role in design 
brevity, 
 listed in Ta
e most impo
of the 
and their communicatio
some points of interes
be found next to corresponding interview summaries, these indicate where these points 
of interest are more apparent: 
 
•  Distance: Different practices can work closely with, or be more independent fro
design. 
•  Communication: Communication can happen in different forms, e.g. wordy 
reports, pictures and meetings. Communication should be the right message, to the 
right person, in the right way. 
•  Capability: There seems to be a pattern of supply and demand. The former
management is very important. 
•  Tools: Tools can play a key role in inhibiting and enhancing capability. 
•  Problem: There are different types of HF problem, and the detail of each context is 
very important to consider. 
•  People: People, and the relationships in the practice matter, e.g. personal preference, 
style, understanding, personalities, reputation and rapport. 
•  Audit: More senior HF practitioners, and HF practitioners from other companies, 
will check the work of others to make sure it is of an acceptable standard.     119
n 
 and 
ly and more 
•  Client power: Clients hold the power. Meeting their needs is almost the raiso
d'être. 
•  Environment: Behaviour at a local level can be influenced and shaped by the 
environment, e.g. ideal solutions are often traded-off to make more streamlined
pragmatic solutions.  
•  Methods: Methods are not used for the sake of it, they are orientated to solve the 
client’s need. Practitioners have a repertoire of methods, which can evolve over 
time. Proven and well practiced methods are easier to sell, easier to app
predictable for the client and practitioner. 
Table 136.4: Summary of each interview. 
Summary of interview  Bullet code 
Respondent S1 
Here design solutions were driven through iterations with input from people with 
knowledge of the products and working practices, rather than the specific 
identification of safety issues through evaluative methods. Much of the 
communication is captured in design drawings and so documentation is in pict
Distance 
Communicat
Environment
ures 
d notes rather than wordy reports. Even though they work in-house they still 
ave to sell their ideas and services, and face the same issues of not being 
ion 
 
an
h
involved or being involved too late that out-house people face. The design-
solution focus forces them to engage with the real trade-offs. They apply patterns 
through analogical reasoning to aid the design process, i.e. they are familiar with 
reoccurring issues which inform designs. 
Respondent S2 
This contrasted with solution focussed consultancies in that it was quite formal, 
independent and research driven. Rather than taking a design orientation the work 
appeared to be very evaluative, a lot of it taking the form of controlled 
experiments where safety could be independently evaluated. Reports were written 
in a similar way to research reports that you might find in academia. Written 
communication seemed to dominate client contact so an audit trail was maintained 
and misunderstandings reduced. The rigor of their research and independent status 
characterise the company’s offering. Often they do n
Distance 
Communicatio
Environment 
ot know what happens to 
their results and subsequent designs as they are detached from the process. Expert 
pan
dom
n 
els and discussion groups were recognised as useful methods for tapping into 
ain expertise.  
Respondent S8 
Quality control is important. Repeat business provides a large proportion of work 
so keeping clients happy is paramount. Big differences between academia and 
consultancy include speed, commercial pressures, and sociability – this softer side 
of consultancy is important. There is a clear career progression within the 
company, with senior members providing support and checking the quality of 
more junior members. In communicating work one should be aware that different 
people are interested in different things; for example engineers might be looking 
for the solution in the project output, whereas other HF practitioners might be 
checking methods and processes have been executed well. It is important to scope 
your work and claims, and have a common understanding of the deliverables 
between the client and service provider. Tools are useful, some are developed in-
house. They will use multiple sources to test and validate claims when they can, 
e.g. use simulator after an expert review, and get client feedback. There are trust 
issues and the community acceptance of research work like in academia (with 
more senior members judging the quality of work); you n
Communication 
Tools 
People 
Audit 
eed to have a good 
tation as a company and practitioner, and be able to defend that you 
ave robust results through good work and processes. 
repu
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Summary of interview  Bullet code 
Respondent S12 
Human Factors is multi-disciplinary and bridges different areas of expertise, e.g. 
psychology, physiology, and modelling. Capabilities need to be managed so the 
business can perform successfully. Recent budgetary pressures have led to a more 
consultancy based style of working where the delivery to the customer is the 
focus. This means that the company’s offering has to be streamlined and 
competitive within the market place, which can lead to less freedom in 
experimenting with methods, practices and research. There is a sense that you 
should play to your strengths so the company does the sort of work that it knows it 
can do, and can do well, through experience. Methods are influenced by context-
shaping factors like what is technically appropriate, what the practitioner is used 
to, the amount of time permitted, and access to users. Outcomes have caveats 
where an ideal research process has been balanced with the realities of the work. 
Depth exists in individual expertise in methods and domain knowledge, and there 
is also breadth so support can be given elsewhere. Organisational expertise exists 
in reports and team work. Staff develop through increasing levels of complexity in 
their work and increasing resp
roles carried out at more senio
Capability 
Problem 
People 
Client power 
Environment 
Methods 
onsibility. Personality is important for client facing 
r levels, because it is people that give you work and 
peat business. You have to negotiate specific objectives for projects, particularly 
here the client is unclear what they want; and then give the client guidance in 
re
w
how to exploit the outcomes of the work. The best way to communicate value is to 
do the work and do it well. Human Factors has challenges in being involved 
earlier in projects, and in communicating what it does. Perhaps more 
standardisation in methodologies could help. 
6.4.1 Conclusion 
A strength of this form of data treatment is that it shows the breadth of issues that have 
occurred in the interviews. This diversity was enhanced by the semi-structured 
interview technique and the philosophy that the issues important to each interviewee 
should be explored within certain bounds. For example, some interviews may have 
more emphasis on tools (S7), on communication (S8), on the softer side of practice like 
reputation (S11), on working with different groups and people (S6) and on tackling 
problems (S5). Naturally occurring differences are also apparent, a good example of
contrast between interviews is between interview S1 and S2, w
 a 
here the former is much 
closer to design work and the latter is orientated around independent research. 
 
Making generalizations from these interview summaries is a further process of data 
reduction. One form of analytical slicing highlights three factors under the general 
motivation of meeting the client need: capability, people and resources. This 
encapsulates the technical need of the client: i.e. they have a demand, which would 
normally be a HF problem, and HF has the capability to meet that demand. This 
encapsulates the important social elements on the softer side of practice, i.e. the way 
that people work together and integrate in business and design. Here personal 
preferences, personal style, understanding, personalities, reputation and rapport can 
have a big impact on how HF is performed and received. It also encapsulates how     121
 pragmatic rather than ideal in research terms. It is important to realise 
i  client who  r  a  a of power for 
got s. So, we have an interplay between technical needs and 
capabilities, the softer side of relationships and communication, and the allocation of 
resources and power; which integrate and shape proje ard 
. All three of these factors play a significant role in the organ  
practice, which affects the selection of methods and t
.5   of t  Cod etw k: O  
The second treatment of the data shows a web of inte
grounded theory. The code network was developed in
n cognisin the codes and the latter recognising the links 
between them, these stages are performed in parallel in practice. 
 
Coding is the process of labelling ‘chunks’ of data; in
phrases in the transcriptions. This can be done at diff
t c l c s related  it. Th alyst 
and what level of granularity to code at. Linking the 
different mechanisms when one reflects on this proce  
c ere is lear link ade in  actual
quotation by respondent S5 has the codes ‘method ad ,’ and 
k  ictability ssociated with it:  
“It’s got some good characteristics: it’s cheap, you kno
going to do, they’re the sort of characteristics that you 
In total 128 codes were derived from the qualitative analysis. In this section we focus on 
codes that were either highly grounded (i.e. they had
codes which were dense (i.e. they had lots of links to
selection of codes to complement this view. Table 6.
they are; how dense they are; the spread of responden
the codes that they link to. Appendix A2 contains a m
network. We first present a graphical view of the cod escribe the 
rre  to each other. The concl
lessons learned from this treatment of the data. 
 
resources play a key role in shaping HF practice as projects will often need to be 
streamlined and
that  t is the  allocates esources nd they re in a position 
ne iating project option
cts and outcomes directed tow
a client need isation of
he transfer of value. 
6 A view he e N or pen and Axial Coding
rrelated factors developed through 
 the open and axial coding stages 
of a alysis. The former re g 
 this case words, sentences and 
erent levels and the same piece of 
tex an have severa ode  to e an decides what codes are significant 
codes in axial coding also has 
ss in a fine grained way. The most
dire t is where th  a c  m the   transcript; for example this 
vice,’ ‘resource constraint
‘ris and pred ’ a
w what it is, you know what it’s 
want in a tool.” S5 
 lots of quotations in the data), 
 other codes), and a subjective 
5 shows these codes; how grounded 
ts that mentioned this code; and 
ore complete view of the code 
e network, and then d
codes with their inte lations uding section reflects on the     122
Links between codes are included in the subsequent descriptions of these codes after 
 repeated en ement with the inte
analysis. Here, the analyst has formed a picture in mi
in Table 6.5 are: Code 12 (Comments on academia) and Code 40 (Method
on academia’ does not link to any other code because
eta- ment
between the contexts. ‘Method’ was a special case as it was created as an empty code at 
the end of the analysis to be a parent to all those specifi
ethod code for h se-keep
linked to the data itself.  
 
A comment about the significance of numbers in Table 6.5: T  be 
read much more loosely than those associated with an exp
impression of the data but the real work is in the sem
For example, the more grounded and dense a code is, the bigger a part it played in the 
transcriptions but this does not relate directly to its sem e. It makes little 
ance of codes in this way. It is more meaningful to ‘see’ 
what is said and how concepts relate to build a picture of the area. Also, there is only so 
Table 6.5 which has come from gag rviews, data and 
nd (‘theory building’ in Ryle’s 
1949 sense) and these links express that picture. The special cases that have zero values 
). ‘Comments 
 it was judged to be external to the 
system of how practice worked, i.e. a m com ary of the perceived differences 
c methods that were grounded in 
the data; it links to every m ou ing reasons but is not directly 
hese numbers should
eriment. They give an 
antics of the qualitative analysis. 
antic importanc
sense to rank order the import
far that one is able to take the analytics of a qualitative analysis before it moves into 
semantics and meaning. Our view on grounded theory is that it is primarily a tool for the 
theory building of the analyst (other methods like content analysis are more analytical 
and number driven), therefore one should not be too precious about the figures: i.e. 
quantities do not map directly to the qualitative interpretation.     123
Table 146.5: Code number, name, groundedness (number of quotations), density (number of links 
to other codes), spread (number of interviewees that mention code) and code neighbours (their links 
to other codes).   
No. Name  Grounded  Density  Spread  Code  neighbours 
1 Analysis, 
research, and 
experimentation 
24 2  10  Systematic,  method 
2  Assurance  14  6  6  Audit, capability, client need, 
reputation, stringency, usability vs 
safety 
3 Audit  11  7  6  Report  and  Documentation, 
Reputation, Assurance, Quality, 
Redundancy in people, Regulations 
and Regulator, Validation  
9  Client  need  54  10  12  Capability, Decision and negotiation, 
Perspective and perception, Problems: 
closed, open, simple, complex, 
Assurance, It depends... , Motivation, 
Relationship, Validation, Window of 
opportunity   
12 Comments on 
academia 
38 0  8   
26  Feedforward  58  11  12  Decision and negotiation, Scope 
claims, Communication, Motivation, 
Priority, Project output, Quality, 
Rapport, Recommendations, Report 
and Documentation, Resource 
constraint   
28  HF  organisation  43  9  12  Closeness, Company organisation, 
Communication, Process, Project 
design phase, Project length, Project 
roles, Resource constraint, Scope of 
development   
32  It depends...  49  6  10  Client need, Method, Perspective and 
perception, Reflective practice, Report 
and Documentation, Variety   
40  Method  0  64  0  Analysis, research, and 
experimentation, Closeness, 
Communication, Early, middle, late, 
all. , External knowledge, In the 
trenches, It depends..., Lab vs Real 
world, Literature review, Method 
advice, Practitioner experience, 
Practitioner skills, Pragmatics, 
Prejudices, Problems: closed, open, 
simple, complex, Process, Project 
design phase, Qualitative and 
quantitative, Recommendations, 
Report and Documentation, 
Reputation, Resource constraint, Risk 
and Predictability, Selling, Standards, 
Stringency, Tool, Validation [plus all  
specific method codes]   
77  Method advice  18  2  9  Method, Tool 
78  Motivation  35  8  11  Client need, Feedforward, Frustration, 
Prejudices, Regulations and Regulator, 
Reputation, Capability, Politics       124
No. Name  Grounded  Density  Spread  Code  neighbours 
105 Report  and 37 
Documentation 
10  12  Communication, External knowledge, 
Feedforward, It depends... , Method, 
, Audit, 
ation   
Regulations and Regulator
Audit trail, Project output, Valid
106  Reputation  13  9  7  Expertise and background, Method, 
Succession and Repeat business, 
Assurance, Audit, Motivation, 
Prejudices, Risk and Predic
Selling   
tability, 
108 Resource  64  11  13  Bidding, Decision and negotiation, 
Feedforward, HF organisation, 
Method, Power, Priority, Scope of 
 
constraint 
development, Pragmatics, Risk and
Predictability, Validation   
113  
 and 
 of 
 
 
 Selling  16  10  9  Bidding, Method, Project design
phase, Reputation, Succession
Repeat business, Window
opportunity, Capability,
Communication, HF to admin,
business, management, Rapport   
126 
uality, Redundancy in people, 
eport and Documentation, Resource 
constraint, Risk and Predictability, 
Scope claims, Prejudices, 
Validation  16  14  7  Audit, Client need, Closeness, In the 
trenches, Lab vs Real world, Method, 
Q
R
Recommendations   
6.5
The network diagram in Figure 6.1 shows some of the main codes and their 
inte
mo
rep
sec e 
are
.1 Network diagram 
rrelations. From the codes that are focused on in this section we can see some have 
re links than others. Method has the most links; whilst validation, reputation and 
ort and documentation come second. These links are elaborated on in the next 
tion which describes their meaning. From the graphical view it is apparent that ther
 different dependencies between the codes. 
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Figure 106.1: Network diagram to show some of the main codes and their interrelations  
(The numbers relate to the superscript numbers in the description.) 
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6.5
This section contains a description of the codes represented in Table 6.5. The 
sup cal order, 
e.g. t 
cod
 
1. A
s do not 
ith a new piece of kit, or it might require a practitioner to sort through accident 
e 
g 
s on 
 with the 
lient
10 will entail trying to understand what issue they are dealing with and how to 
t helping them
91; and a practitioner may think things through and 
.2 Code descriptions 
erscript numbers refer to the number of the codes when placed in alphabeti
 ‘method’ is 40
th in the list. This numbering is to aid referencing between differen
e descriptions, as the codes are explained in the web of codes around them. 
nalysis, research, and experimentation 
This code was borne out of the fact that some human factors (HF) project
involve specific HF methods
40 but can be more generally conceived as analysis, 
research and experimentation. For example, a client’s need
9 might require a 
practitioner to come in and view operations on a ship as they may have problems 
w
reports to find patterns, or it might entail setting up an experiment to identifying th
most suitable product for a task from a selection.  
 
Each method
40 has advantages and disadvantages, and it is up to the practitioner to 
know which should be chosen and why. The aim should be to get the right 
information in the right way.  
 
Depending
32 on the sort of research project that is being carried out it may be more 
or less systematic
119, the less systematic might entail an exploratory study, adaptin
to what is found, taking photos, measurements, interviews in a workplace, and 
creating designs to get feedback from; the more systematic might entail setting an 
agreed criteria for making a decision and having a formal process to go through to 
make that decision. 
 
Methods
40 are an important part of analysis but there is a lot of analysis that goe
outside of methods. For example, negotiating what the project should be
c
best go abou
doodle on a pad to help themselves try to understand a situation. 
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2. A
f 
ut work will have to be 
tringent
116 and of good quality
97 for this reputation to be maintained and improved. 
tion. 
 
3. A
 
otential to impact on a practitioner’s or a company’s reputation
106.  
e may be monitored which may affect career 
 
ve gone and whether there is repeat business
117. 
thods like HAZOP
54 
domain experts
21 will review a task or process and they will raise concerns if they 
ssurance 
Clients will want
9 assurance that the work has been done competently and that the 
recommendations and claims can be trusted. This might include auditing
3 the 
company to check their processes are adequate, and having an audit trail
4 in terms o
the methods that were used and how the recommendations were derived. 
 
HF practice should have the capability
6 in terms of expertise and experience
24 to 
deal with the issues they aim to address. Some assurance will be given by the 
reputation
106 of the HF practice and practitioners, b
s
This will impact repeat business
117.  
 
Clients may need more assurance in some cases than in others. For example a high 
safety risk
109 may need more than a low usability issue
125. Practitioners are wary 
about properly scoping their claims
111 so a system may only be deemed acceptable 
as far as the tests have shown, e.g. testing the workload of a train driver does not 
make driving the train safe. Safety claims should be made with cau
udit 
Auditing refers to the checking of the quality
97 of a process
90, performance or work.
It is to provide assurance
2 that standards have been met. Auditing the quality
97 of 
work has p
 
Internally, staff performanc
development
7, etc. Externally, client satisfaction may be monitored; some practices
do this explicitly through surveys
68 others are satisfied with implicit monitoring of 
how projects ha
 
In safety cases there will be a redundancy in HF knowledgeable practitioners
101 to 
check on each others’ work: that the right things have been done, that they have 
been done well, and the right recommendations made. They can check how the 
project was carried out as they share this specialist knowledge.  
 
Work can also be audited during the project, for example, in me    128
 
 from different perspectives
81. 
gree. Even when a client is not interested in HF details, and they just 
terest in 
e 
, but the regulators
103 may then check the 
essed.  
uditable trail
4. Sometimes reports 
erve different purposes for different audiences; taking the example above a client 
ated
78 by the solution, whereas regulators may be more motivated
78 
oal Structuring Notation (GSN)
50 was described as a method that breaks down the 
es 
 
121, checklists
42 and guidelines
52 so non-HF 
ualified people can carry out audits of their own in working contexts. 
9. C
eed to engage with the client’s issue and 
are not satisfied that it is safe. Different domain experts
21 are involved in HAZOPs
to check the system
 
There is a relation to closeness
11 in auditing. If a person lacks a particular 
knowledge base they will not understand what is going on and cannot judge the 
quality
97 of it. HF practitioners want the client to understand what they are doing at 
least to some de
want the problem to be solved, there may be third parties that have an in
auditing the details of the work, e.g. company directors might be told by 
regulators
103 that they have a HF problem
9, they then utilize HF services to solve th
problem but do not care about the details
78
work of the HF practice to make sure the problem has been properly addr
 
Documenting
105 work is important to leave an a
s
might be motiv
by the process and methods that derived the solution. Similar to academic work
114 
people will judge the validity
126 of the results on the process, methods and 
arguments that have led to them.  
 
G
argument that HF has adequately covered the different parts of a system and then 
links up what has actually been done on a project to cover those parts. This mak
the argument and evidence more structured, and aids auditing. Not all projects will
need this level of detail. Environments and projects which are more designy
20 may 
be less inclined to keep an audit trail
4 of why design decisions were made. 
 
HF practitioners may develop tools
q
 
lient need 
A client need is often the driver and initiator for the project. Clients will be coming 
from their own perspective
81 and may be motivated
78 by non-HF issues, e.g. to 
satisfy regulators
103, to increase revenue, to get safety assurance
2, and to reduce 
manning levels. The HF practitioner will n    129
egotiate
17 a programme of work aimed at addressing it
91. Sometimes the client 
e 
nge. Like in 
he 
problem 
ractitioners’ work needs to be paid for and so they are largely restricted to what the 
ts 
g 
h; or 
, 
ged, like transport industries; 
nd some where it seems less well established, like hospital design and renewable 
12.
 suited 
 this context: 
ls 
n
might not understand what their HF need is. One practitioner believed that it can b
complicated in that you may think you are employed to solve a technical problem, 
but the actual problem may be something else, like organizational cha
academic research
114 the real nature of the issue might only reveal itself after t
work has begun. What programme of work is decided upon will depend
32 on the 
type of problem
89, the resources invested in it
108, the risk
109 involved if the 
is not addressed properly, the level of validity required in the solution, and the 
capabilities
6 of the HF practitioners and practice.  
 
Client needs bear a lot of influence on the methods
40 that are used. One practitioner 
stated that they would turn to methods they had not tried if a client requested it. 
P
client will pay for
108. The client may be willing to invest more resource into projec
where there has been a window of opportunity
128 for HF, e.g. when they have a bi
problem with new navigation systems on ships, or highly publicized train cras
where they have a good relationship
104 with the HF organization.  
 
The integration of HF differs in different industries
22, some where it is mandatory
like nuclear power; some where it is strongly encoura
a
energies. 
 
 Comments on academia 
This includes practitioners’ comments on academia. These point to understanding 
the practitioner context better and providing research outputs which are more
to
- there could be more work in developing commercially viable tools, validating too
and methods, and generally bridging the gap between what academia produces and 
what practice can use. Practitioners can adapt methods so they are more suitable to 
practice, but perhaps academics should take into account the practitioner context 
more. Many incremental developments are not significant enough to change 
practice, e.g. a slightly updated attention model will probably not make much 
difference to practical workload studies and recommendations.     130
some academics could do more to market their ideas by producing more studies 
nts 
 mean loss of life 
e sort of judgment you make changes. 
y 
26.
his is the transfer between components in a system, which essentially focuses on 
 different parties and 
rocesses doing different things
94, that these different parties and processes are 
ere is feedforward between them. This could be the transfer of 
t 
n 
nd the 
 
 to lead 
- 
and more papers. 
- academics can focus on ideal method use rather than taking into account the 
pragmatics of the situation, e.g. practitioners focus on value and the solution, rather 
than the method per se. Recommendations have to be grounded by talking to clie
and operators. Claims should be appropriately scoped by the systems and evidence 
engaged with. 
- doing HF work in practice, under commercial constraints, and where 
recommendations could mean loss of life is very different to academic claims 
presented in journals and conferences. When your decision could
th
- there should be a better appreciation of practitioner work including the 
organizational swirl, attitudes and politics involved; you need to be battered b
organisations to appreciate these complexities. 
 
 Feedforward 
T
the interaction between parts of the system. This provides the glue that holds the 
system together, without which we would have an impoverished view of the 
components of the system and not how they interact or work together. 
 
Feedforward is quite structured in that it assumes that there are
p
coordinated, and th
some value, information, opportunity and technology from one part of the system to 
another. In terms of usability practice’s integration with design good feedforward 
would impact on the actual design, poor feedforward what not lead to design impac
even if the actual work was good. 
 
Projects are engineered to meet a client’s need
9. The feedforward of this informatio
should be of enough value to the client that they will invest resources
108 to fu
project. There may be some negotiation
10, 17 in what work is carried out and what the
HF service will provide. The transfer of value is not only important to design, but 
for business as well. Good HF work
97 and early HF work
23 may feedforward
to further projects and more contracts
117.      131
w 
ilitate the transfer of recommendations 
ke the rapport
99 and relationship
104 between the client and practitioner. Feeding 
 
ve been performed; and accountants might be 
terested in costs and savings. Here, reports
105 may serve multiple functions as 
ions 
r constrained 
 
eedforward is also affected by process
90. Different information will be gathered, 
 
tive 
so they can independently 
valuate the design.  
 
Feedforward should not just stop at the project output
93 but should consider ho
well the transfer of recommendations
100 takes place. So this goes beyond what is 
transferred, for example scoping claims
111 properly, and making sure 
recommendations are properly couched in the details of the context
30; to how 
transfer happens which emphasizes the communication
13 of recommendations
100, 
which can be prioritized
88, design solutions, in words, pictures, reports
105, 
meetings
39, etc. Softer factors can also fac
li
forward also has to be timely, for example, in ‘designy’ contexts
20 over emphasis on
recording details, decisions, etc. can hinder the speed of design input; and practices 
that work at different speeds have to find some suitable way of working effectively. 
 
It is important to consider what information you feedforward, to whom, and how. 
For example, chief executives might not be interested in the detail and might not 
have time to read a big report; developers may need detailed information for 
implementation but not be interested in the HF sides; regulators might be interested 
to see that appropriate HF methods ha
in
different people are motivated
78 by different things.  
 
It may not be in the interests of HF practice to try and feed all recommendat
forward. It is wise to manage this process and choose which battles to fight as good 
rapport needs to be maintained. Also the client may be working unde
resources
108, might be contractually restricted on what they can do
112, and might not
be able to do everything. This negotiation
17 can involve political
82 elements. 
 
F
processed and fed forward in different stages of the design process, e.g. there may 
be a literature review
38 of previous work and standards
115 at the very start and there 
may be tests
71 once a prototype
60 is available. If HF is involved too late in a design 
cycle
23 then there may be little potential to influence the design. HF might also be
organized
28 to prevent feedforward from one department to another, so evalua
departments are not involved in the development, and 
e    132
8 
rk; 
gh options actually 
chieves the desired outcome for the client rather than delivering a report with 
ons, which he related to organizational change. Here it appears that 
ed; 
r 
inion might not be listened to on its own but an 
dependent research report might. A report
105 captures conclusions and is a stable 
and 
28.
l 
ing that 
hould fit with the project and the client. 
F practices might be kept separate
11 so they are in a position to perform 
n independent evaluation on the company’s own work. HF practices might have to 
 
The feedforward of knowledge
37 might also be more implicit and diffuse, for 
example, in educating clients about methods
40 they can offer, and in mentoring
11
more junior members of staff. Indeed, non-HF people may become aware of its 
philosophy by coming into contact with the work. Away from traditional design 
cycles one practitioner recognized the importance of the process of doing HF wo
where talking to people, having meetings and working throu
a
recommendati
you become part of the process of introducing new technology. 
 
There is also the sense of feeding forward from academic research to industry 
practice
12. If methods
40 are not sufficiently different and add value to current 
practice; if they are too costly in terms of time and budget; if they are complicat
and if the topic or approach cannot be sold to clients then the likelihood of transfe
will be severely reduced. 
 
A client might be using HF for political
82 means so they can feedforward results in 
their own organization, e.g. their op
in
artefact that can be passed to others; correctly produced it has a certain presence 
authority that might be missing from verbal communication.  
 
 HF organization 
This code refers to the organization of human factors within a company, between 
companies, in projects and processes
90. There are different dependencies
32 that wil
affect the organization of HF. Methods
40 are only part of a wider HF offer
s
 
There can be different HF practices involved in large projects
92 at different stages. 
These can be organized to do checks on each other’s work
101. Even within a 
company H
a
adapt their communications and procedures depending on how the client is 
organized
14, e.g. clients might have specific preferences and report structures.     133
e design, issues and client 
ractices which may make them more efficient to continue working on the project 
re 
nt 
, 
ed around satisfying a client need
9 and specific methods
40 
nd actions will be agreed at the project design phase
91. It is here that the HF 
n 
 be accounted for to work with 
em effectively. It was recognized as important to deliver the right 
forward
26 
 
 may 
d 
in more 
 and management roles as they mature. The capabilities
6 of 
ifferent members of a HF team will have be managed for short term project 
Clients may want close contact
11 and regular informal feedback, projects may 
involve integration in to a wider design team, or work may be quite detached, 
structured and independent. What is considered early project
23 involvement will also 
vary between projects as some may have a vague idea of a design, whereas others 
may have moved to a specification and prototype
60. Once a HF practice has started 
on a project they have an internalized understanding of th
p
rather than someone starting from fresh. 
 
HF can be brought in at different stages of a design process
23, or even as problems 
arise outside of design processes. HF want to be brought in early so they have mo
opportunity to influence the project but this is not always the case. HF involveme
is dependent on the available budget
108 and the client’s own perspective on HF
78
e.g. pro-HF clients might be more willing for extended involvement of HF services. 
HF is normally organiz
a
practitioner will have to negotiate
10 and sell their offering to the client
113, perhaps i
competition with other HF offerings. 
 
There are different project roles
94 in projects. It was recognized as good practice to 
speak to different people to engage with the details and issues of the stakeholders 
and users
30. It was also recognized that different industries
22 have different 
organization, languages and practices which need to
th
recommendations in the right way to the right people to improve the feed
of recommendations. Rapport
99 also needs to be maintained so recommendations are
listened to and HF is seen as approachable and useful. 
 
HF practitioners might do other things than technical HF
29. For example, they
take part in selling HF services, project management, mentoring staff, training, an
accounting. In terms of career development practitioners may be involved 
complex, responsible
d
completion and staff development in the longer term. 
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e a software 
terface in a train cab and they might have employed HF services to help them, 
32.
cies 
ill affect the type of work, how it is done, how the results are communicated, and 
hey are taken on board. These will include preferences, capabilities, 
ct 
 
 
he methods
40 proposed will be dependent on external factors like the client need
9, 
d 
t 
 the 
HF organization between companies will also be affected by contracts. Contracts 
will limit the scope of investigation from the HF perspective. Contracts will also 
affect the feedforward
26 of recommendations that are made outside the scope of
development
112, e.g. a software company may be contracted to updat
in
recommendations about the hardware in the train cab discovered in tests will be 
outside the scope of development of the software company. 
 
 It depends... 
It depends... relates to the variability in different contexts, and the fact that 
practitioners and working practices will adapt to suit those contexts. Dependen
w
whether t
personalities, skills, experiences, time, budget, strategies, project roles, type of 
problem, the stage of design, relationships and people. There are a lot of project 
options and a lot of variability
127. This is negotiated
10 and decided in the proje
design phase
91 where stability is added into the system, so the client and the 
practitioner can agree a contract. Below are examples of variances and dependencies 
in the system of usability practice. 
 
Some projects are open to competition, some are not; some projects are big and 
some are small; some are additions to ongoing projects and some are repeat 
business
117; some may be new clients and others may have familiar working 
practices with the company. If there is a bidding process
5 the client will have 
options to choose from. Some clients might want
9 to go cheap, some might want to
be thorough, some may feel more of a fit with a company or a practitioner. Some
clients might be HF savvy, some naïve; and some HF friendly, some not. 
 
T
the sort of problem faced
89, the resources available
108 for the project like time an
money; and internal factors like capabilities
6, skills
85, and experiences
24 of the HF 
practice.  
 
They will depend on the required level of validity
126: i.e. it might be paramount tha
everything is absolutely right first time, which will generally be governed by    135
w 
luenced 
y the environment, for example, more designy
20 contexts might not need the detail 
 
e the behaviour of copper and iron; 
sues in social science will be heavily influenced by the context, e.g. the sort of 
re the 
 
s 
 practitioner is working in 
 team, sometimes they work more independently. 
articularly like task analysis, some might like running experiments, some might 
ers graphs. Some practitioners might be more open to new 
risk
109 involved in the system. For example, a user test
71 might be short, with a fe
substitute users on a mock up of the system towards the end of the cycle; compared 
to repeated user tests, with real users on fully operational simulations of a system in 
many different scenarios
64. The stringency of the audit trail
4 will also be inf
b
that safety checks in nuclear power plant input will need.
 
Project options will be heavily dependent on the sort of issue it is
89, e.g. it might be 
an attention issue, a workload issue, a physical issue, or a context issue. Even within
these the context of the situation has to be taken into account
30. Unlike engineering 
issues that have large reliable generalities, lik
is
people, training, expertise, the local environment, task design, interface design, 
displays, audio, protective clothing and interactions between technologies. He
devil is in the detail
30. 
 
Project options will depend on the stage in the design lifecycle
23, and HF services 
may be sought outside of design lifecycles for input into particular problems that 
arise. The project length
92 may also vary from a couple of days to years of work
which will affect project involvement. Project roles
94 may vary as HF practitioners 
may have to act as a design friend or as an auditor in different projects. Sometime
the client is seen regularly, sometimes not; sometimes the
a
 
Preferences and established practices also play a role in project options. 
Practitioners will develop templates
120 of projects and have ideas about what things 
work well, e.g. some might prefer workshops for giving feedback, some might 
p
like tables and oth
methods, look at new research developments and look to adapt their practices
102. 
Some practitioners like to work analytically, some like to work in a more 
exploratory manner. 
 
The way recommendations
100 are communicated
13 also has dependencies. Some 
clients may want a large report, some may want something more concise. A     136
 regulators and developers will look for 
ifferent things. The project roles
94 and relationship
104 may influence whether 
tions
100 are dictated or worked through with the client. 
hat have different perspectives
81, political 
otives
82, prejudices
87 and understandings, so these will play a role in determining 
40.
 that 
ch 
 this 
rt 
rface, it 
ay be to plan a control room, or it may be to change a task in response to some 
 
sources the client is willing to invest
108, which if tight will lead to a compromise 
 
w close
11 the 
report
105 can also serve multiple functions and have different parts that are relevant 
to different people, e.g. the chief executive,
d
recommenda
 
People make decisions
17 about projects t
m
project choices as well. In sum there are many different dependencies which will 
affect the design and the outcome of a project. HF practitioners engineer project 
options for clients. Sense and stability is added in the apparent fluidity of project 
options by practitioner expertise, preferences, project templates and methods. 
 
 Method 
This code encompasses all the methods mentioned by practitioners. Methods are 
central to HF practitioners work. They structure the work, provide capabilities
6
can be sold to clients
113, and they provide convenient packets of work whi
facilitate communication
13. Here methods represent externalized HF knowledge
25 
and processes. Many methods can be adopted and adapted for projects, and how
happens has many dependencies
32. 
 
Methods are selected to address a client need
9 which will normally be a certain so
of problem
89, e.g. it may be a workload issue, it may be to evaluate an inte
m
new technology. However, there may not be a specific HF method label to put on 
the work, instead the work may be more inline with general analysis, research and 
experimentation activity
1. Depending on the project requirements it is generally 
recognized as good practice to really engage with the details of the users, tasks, and
context of the system under study
30 rather than just apply a method. 
 
Other factors also constrain and influence method selection; not least of all the 
re
and a pragmatic solution
86. Also, the stage in the design may limit feedback
23, e.g.
very early on there might not be a design and so something like a literature review
38 
might be appropriate; too late in a design will leave little opportunity to influence 
the design. Feedback to the client will also be influenced by ho    137
ethods are being carried out, e.g. a workshop
76 will involve clients in working 
serve a user test
71 in person or through video, or a 
nt with little communication. 
he process
90 of the method should fit these wider project factors. 
 
 
alidity
126 needed by the client
9 will also influence what methods are used and how 
 
 
ce
84, support
118, and tools
121 to apply a particular method 
uccessfully. Experience will generally lead practitioners to apply a method faster, 
 
ners adapt methods to suit the 
roject, the need and the client in reflective practice
102.  
 
77. Method Advice 
equirements for methods included that they add value; are useful; 
asy 
tice trade-offs between these requirements will need to be made, 
nd different trade-offs may be appropriate for different contexts, e.g. a well funded 
project that is safety-critical may have cheapness low in its list of priorities, whereas 
m
through an issue, clients could ob
more formal independent review may be quite dista
T
 
Methods can be qualitative or quantitative
96. They can be performed in the 
laboratory or in context
35. All methods have pros and cons and these should be
factored into the design of the project
91 and the scope of the claims
111. The level of
v
they are integrated. The stringency
116 of the work will in part depend on the level of
risk
109 that the client’s system is exposed to. 
 
Risk
109 does not just lie in the system being investigated by the HF practitioner. The
client is also taking on risk when entering into a contract with a practitioner. 
Generally it will be less risky to enter a contract with a practitioner that has the 
adequate skills
85, experien
s
more effectively and to a higher standard
115. Here the practitioner’s reputation
106 in 
applying a particular method and their work in general can help them sell their 
services
113. Practitioners and clients will also have preferences and prejudices
87 in
methods and ways to approach problems. Practitio
p
 
Different methods will facilitate different forms of communication
13, e.g. a 
workshop, observations or meeting
39; but generally all will lead to a report
105 with 
conclusions and recommendations
100. Practitioners advice on what should be sought
for in a method used in practice
77 can be found under code 77, method advice. 
 
Practitioners r
valid; pertinent to the client’s need; easy, cheap and fast to use; easy to understand 
and understandable to the client to some degree; reliable and predictable; and e
to interpret. In prac
a    138
may 
78.
ome may be very pro-
F
87 and look to have a large involvement of HF to improve the quality of their 
 
 stringent
116, or that are managed by 
ractitioners with a good reputation
106. The client will have a need
9 and this might 
y, e.g. they may want to raise revenue, adhere to regulations, 
 in 
s, 
 technical detail of the implementation. 
s of 
 
ods 
h 
s 
facilitate communication
13 and feedforward
26. 
a small internal project comparing website usability for business opportunities 
weight speed and cheapness very highly.   
 
 Motivation 
There are many different motivators or drivers involved HF practice which stem for 
different people and different contexts. 
 
Clients will have different motivations for seeking HF work. S
H
project; some may just want a small contribution; and others may be forced to seek
HF advice by regulators
103. These factors affect HF organization
28. Clients may be 
attracted to projects that are cheap
108, that are
p
not be a HF need directl
improve weapons capability, reduce manpower, or gather evidence to support 
internal political
82 arguments within a company. When communicating
13 
recommendations
100 it is important to give the right message to the right person
the right way to facilitate feedforward
26 from HF work. Recognizing there are 
different audiences for HF work allows for a report
105 to serve multiple purpose
e.g. the chief exec might just want to know the problem has been solved, regulators 
may want to know about the process and methods followed in the work, and the 
developers may need to know the
 
Practitioners will have different preferences
87 and be motivated by different type
work. Some may be frustrated
27 by working through detailed guidelines, standards
and checklist, some may be very analytical and like running experiments, others 
may be more motivated by interface work rather than physical ergonomics. These 
motivations might play an influence on the sorts of projects they do, the meth
they use and hence the development of expertise
24 in that area. From a wider 
perspective these developments will affect the capability
6 of the HF organization. 
 
It is wise to realize that people will be coming from different perspectives
81 wit
different political motivations; and that non-HF people will generally have concern
that HF can help with, but they will not be too interested in HF detail. This 
knowledge can     139
105
 can then be distributed. 
eports and documentation can hold advice, procedures, regulations
103; they can 
 
tation, from design idea, to design specification, and all 
anner of communication in between including user specifications, design 
 to 
the 
hey may be concise, they may contain pictures, and 
ideo
72. They may be written with different audiences and purposes in mind. There 
st contain 
lid 
de 
106
here can be the reputation of HF in general, the HF organization, the HF 
er, methods
40 and ideas; and this can be influential in organizational 
 
. Reports and Documentation 
This code has much to do with communication
13.  
 
Documentation can capture knowledge externally
25 which
R
request services and initiate action; they might be the basis for agreement and 
negotiation; and they may provide a record for decisions and actions for auditing.
 
Design processes before a prototype is created generally involves the development 
of some external documen
m
requirements, etc. Information gets gathered and distilled at different stages of the 
design process. So documents can act as vehicles to feedforward
26 information
the next stages of design and decisions, and they also leave an audit trail
4 so 
process can be reviewed. 
 
Documentations may be wordy, t
v
are many dependencies
32 which will influence how a document is composed and 
how effective it is to facilitate communication
13. 
 
Different methods
40 may facilitate different forms of communication, e.g. a task 
analysis can be displayed diagrammatically, statistics can be displayed in a graph, 
and users tests can be observed. Documentation from methods will not ju
the project output
93, but will form an argument for why those conclusions are va
and should describe the scope of the claims, so they can be audited
3 and provi
assurance
2.  
 
. Reputation 
T
practition
decision making.  
     140
he client with 
ome reassurance
2 that the work will be completed to a good standard
115 and their 
be linked 
. 
 to 
onfidence in. 
 
likely lead 
 repeat business
117 and attract more work. 
108
y. 
eople can also be considered resources that have different qualities, such as 
ills, contacts and experience. Indeed, knowledge and skills in a 
portant to get the right project roles
94 working together, as people will have 
pability
6 
a 
aging 
 of value for the client
26. Where funds 
re tight recommendations and services should be prioritised
88; for example, safety 
Reputation has to be worked for and quality
97 maintained. The reputation of a 
practitioner will facilitate selling
113 their services as it will provide t
s
recommendations
100 will be sound. The expertise of the practitioner
24 will 
to their reputation, and greater experience will reduce the risk
109 of a project failing
New practitioners, new methods and new practices that have a weak track record 
will make a project less predictable. There will be a motivation
78 and prejudice
87
select practitioners and methods that they have c
 
Practitioners and organisations can be audited
3, by clients and regulators, to check
their quality which will influence their reputation. Good work will more 
to
 
. Resource constraint 
This code refers to the management of resources, for example time and mone
P
knowledge, sk
particular domain would qualify that person as a domain expert
21. In design it is 
im
different perspectives
81 and expertise
24 to contribute. Here, resource and ca
management overlap; whereby the individual or organisational capability
6 can be 
considered an asset or resource.  
 
Projects hinge on the client’s need
9 and it is their decision how to best use their 
funds, they hold the power
83 in terms of investment. It is important to realise that 
projects are not all about money. For example, the availability of funds might be 
low consideration in making a nuclear power plant control panel safe to use, or to 
enhance the weapon system controls of the latest military aircraft. Man
resource is to do with the transfer of some sort
a
concerns will outweigh usability concerns
125. Recommendations from projects may 
lie outside the scope of development
112, e.g. the development contract may be 
funded to develop new software and so recommendations to improve the physical 
controls involved in interacting with the software might be outside the scope of 
development.      141
here 
 potential losses the 
ore the client might invest to be sure about the claims. 
gth 
116 of 
Generally resources will be negotiated
17 and allocated at the project design phase
91, 
t’s need
9. More flexibility in resources for projects may be 
e 
 gold 
s this 
wn to 
ethods and purchasing 
ss has to concentrate on what the 
28 
d 
. The 
 
A balance between resources and options may lead to pragmatic
86 rather than ideal 
solutions. For example, there may be different risks
109 involved in projects and t
may be different levels of validity
126 about claims; the higher the
m
 
Resources can be loose (allowing redundancy and flexibility) or they can be tight 
(putting pressure on the system to be streamlined and efficient). Decisions made 
about resource allocation will impact on system behaviour, for example the len
of the project
92, the methods
40 chosen, which could impact on the stringency
the recommendations
100.  
 
based on the clien
allowed where there is a good relationship
104 between the client and servic
provider; and where there is a window of opportunity
128, e.g. they wish to do a
standard project for marketing purposes, or a recent rail crash might have 
heightened concerns for safety.  
 
Resource management is important for a successful business. In human factor
will mean streamlining services. For example this will encourage working for the 
same clients and doing projects in ways which are predictable
109 and are kno
be successful; rather than spending time on developing new m
new tools that may prove unsuccessful. The busine
client will pay for, and will generally have to assure
2 them they have the 
competence to deliver before the client commits to the contract. Human factors 
practices operate in a competitive market and so their bids
5 for contracts and 
projects need to be competitive. They will often engineer a project to satisfy a 
client’s need
9 by employing suitable methods
40 and organising the human factors
to ‘fit’ the client’s structure. 
 
113. Selling 
In practice it is common for practitioners to play a role in formulating projects
91 an
trying to sell work to clients, which is beyond the application of HF methods
29    142
or 
necessarily favour the cheapest offer. There are issues of stringency
116, validity
126 
97 e a good reputation
106 in a 
ain dom ethod
40. Practition ve a good rapport
99 with the 
r m g on previous w
 
Selling is t vincing clients that certain methods
40 
 work-p re worthwhile; and
 
There may be a window of opportunity
128 that facilitates selling, e.g. a client PR 
or inflated
lable, o licized acciden
126. Validation 
ode  alidity of the co
The project is based on the client need
9 
requirements, e.g. a huge risk
109 in safety or large financial loss may mean that the 
s
108 
ploy different methods
40, 
ve the validity of their results. Each method has pros 
es can be performed in a lab
35, but this might miss 
d in different ways
28. The closer
11 that HF is to the design phase 
the less it is thought to be able to cast an independent critical eye over the design 
id 
users’ favourite. However, closeness is a double edged sword in terms of validity as 
projects will be designed with the client’s need
9 in mind, it will include options f
methods
40 and capabilities
6, and have associated resource costs
108.  
 
There may be some competition in trying to win projects
5, which will not 
and quality  to consider. Certain practitioners may hav
cert ain
22 or m ers may ha
client, o ay be buildin ork
117. 
ied into communication
13, in con
and ackages a  in selling recommendations
100. 
motivated p
avai
roject may allow f  resources that might otherwise not be 
t may allow for extended HF work.  r a highly pub
 
This c
 
refers to the v nclusions, recommendations and results.  
and this may have certain validity 
design has to be right first time. This will have to be balanced with the resource
that the client is willing to invest in the project. The HF practitioner will try to 
design a project to meet the client’s needs. They might em
and combine methods to impro
and cons, e.g. controlled studi
important contextual variances in the real world. It was recognized as important to 
get into the trenches
30 and engage with these contextual details for the 
recommendations to be valid for that context. 
 
HF can be organize
which may be important for a valid evaluation. For example, one practitioner sa
they had a favorite design
87 in a user test and was disappointed when it was not the     143
 
fferent 
processes in projects, and they should be managed effectively to maximize the 
F 
e that the system is safe.  
m of data treatment is an explicit part of grounded theory, which is a 
e 
 
 
on 
imited view of the entire 
code network. Here, the five themes revolve around the design, implementation and 
conclusions of HF project work. Different drivers will have an influence in shaping this 
work, which will include how to allocate resources and the required quality of the work. 
The adaptable solution whilst being affected by this will also have to fit into the current 
project stage and structure. Once the work is negotiated and agreed then methods will 
be employed to gather data, process it and filter it – achieving the main technical 
information processing work of the project. Meanwhile the quality of work will have to 
it may be important to get close to the design, the stakeholders, and users to make
suitable contextualized recommendations
30. Here we can see that there are di
quality
97 of the project output
93 under constrained resources
108. 
 
The project output
93 will normally be some form of recommendation
100 and this 
should have adequate supporting documentation
105 for auditing its validity. The case 
for auditing
3 may be more important in some contexts than in others. Auditing can 
take different forms, to audit technical HF practices requires auditors with HF 
knowledge
101. In any case, the HF claims and recommendations need to be 
adequately scoped
111 as the client will rarely invest enough resources for all the H
checks to declar
6.5.3 Conclusion 
This for
preliminary stage to selective coding which is represented in the next section. An 
advantage of presenting the data in a coding network view is that the reader has closer 
access to the process of data reduction in this qualitative analysis, and they get a pictur
of the different codes and the web of interrelations that has been built up through
analysis. A disadvantage is the complexity of the web does not allow for an easy 
reduction of sound bites and conclusions. Instead the contribution is more diffuse, with
some areas of the web being more pertinent for different messages than others.  
6.5.4 Further data reduction in this section 
To help provide some concluding message for the content of Section 6.5, which does 
not come easily from an interrelated web of concepts, we make further data reducti
moves on this view of the data. We propose an interplay between five major themes 
shown in Table 6.6. Although we must remember that it is a l    144
limitations they were willing to tolerate. If things have gone according to plan then the 
HF project should have delivered what it promised and the practitioner’s reputation 
enhanced, which might then feed back into quality, selling and repeat business. 
 
Table 156.6: Five overarching themes and relation to main codes 
Themes Main  codes  Description 
be maintained in light of the resources the client was willing to invest and the 
Information 
processing 
Feedforward
26
Report and documentation
105
Method
40
Information processing refers to the analysis of 
the HF problem and the communication of the 
results. 
Analysis, research and 
experimentation
1
Quality Assurance
2
Audit
3
Reputation
106
Validation
126
Quality refers to the standard of work, 
practitioner, the recommendations and th
process of assessing this. 
the 
e 
Resource and 
structure 
Resource constraint
108
HF organization
28
Resource and structure refers to how projects 
are organised in terms of budget, time, teams, 
and reporting channels. 
Driving forces  Client need
9
Motivation
78
Driving forces refers to the motivators for the 
project, particularly the client’s technical HF 
need but also softer considerations like interests 
and preferences. 
Adaptable 
solutions 
It depends…
32
Selling
113
Adaptable solutions refers to the way in which 
projects are designed and solved to fit with the 
context, client needs, preferences, required 
quality, etc.   
 
This further data reduction has been developed from the focused view of the code 
network presented in this chapter. The subsequent section performs selective coding on
the entire data sample which can be found in Appendix A2.  
6.6 Selective Coding 
Selective coding is the final stage of the grounded theory process and involv
 
es selecting 
a code and telling a story from that perspective. Open and axial coding provides a web 
of interrelated codes but, as demonstrated in Section 6.5, there does not seem to be an 
easy route through the web. Selective coding aims to provide that route and add a 
conceptual structure.  
 
The presentation in this section is abstract but still must be grounded in the data. It 
entails creativity but not in the sense of being fictional, rather in the sense of creating an     145
6.6.1 Engineering Client Solutions: Designing the stream with its 
landscape in mind 
This perspective of the data aims to highlight how methods are adopted and adapted in 
practice, but this is in a wider system of ‘engineering client solutions’. Here we account 
for the contextual factors that influence HF projects by introducing a model we will call 
the Planning-Method-Output (PMO) model of HF work: project planning (P), method 
implementation (M) and project output (O). This perspective brings the code ‘It 
depends…’ to the fore, as various dependencies shape project planning, method use, 
t 
searchers 
were once focused on the implementation of the method, but research is now moving 
ve better transfer or 
m 
er 2007, Toulouse, France”). Figure 6.2(a) shows the focus on method 
plementation where ‘M’ represents a method’s implementation; and Figure 6.2(b) 
’s implementation and its subsequent effects on design, 
 
 
intelligent solution to solve a problem. The problem here is trying to communicate a 
stronger and more coherent central story about what is important in the data. 
and project output. 
6.6.2 Expanding the metaphor of ‘downstream utility’ in HF projec
work 
We start by expanding the metaphor of a stream of influence that has been adopted to 
talk about information and value transfer in usability practice research. Re
into looking at how information from these methods can ha
‘downstream utility’ (e.g. a recent workshop has been held on the subject: “Downstrea
Utility: The Good, the Bad, and the Utterly Useless Usability Evaluation Feedback, 6 
Novemb
im
shows the focus on a method
where ‘O’ represents the project output. One does not want to just implement a method
well, one should want to positively affect the design of the system which happens
further downstream from the method’s application – different methods, practitioners, 
reporting practices will impact the project in different ways.     146
ocus on method implementation ‘M’, and  (b) the 
’ which is further downstream.  
Figure 116.2: Illustration of (a) the research f
focus on method implementation on design ‘O
 
The issue of adopting and adapting methods in practice started with asking about 
method implementation, but this also moved to issues of downstream utility, e.g. 
communicating work to clients, and upstream utility, e.g. designing a suitable project 
 the metaphor we take a broader view of the stream. Figure 
’, 
er 
for the client. Keeping with
6.3 shows the project planning stage ‘P’, how this impacts on the applied method ‘M
and how this impacts on the project output ‘O’, all of these stages have some carry ov
affect downstream. 
Figure 126.3: Illustration of the project planning stage ‘P’, how this impacts on the applied method 
‘M,’ and how this impacts on the project output ‘O’ which affects design; all which have some 
carry over affect downstream. 
 
Projects are not designed in a vacuum; they are designed around the technical, so
structural, communicative, and resource constraints and potentia
cial, 
ls that already exist. 
Our current perspective looks at these contextual shaping factors (i.e. the landscape in 
, and where it has problems in flowing. Figure 6.4 shows the project planning 
which the stream flows). This landscape forms part of where the stream flows, what 
shape it is
‘P’, method application ‘M’, and project output ‘O’ linked together in a stream that is 
shaped by a landscape of context shaping factors that, in part, already exist.     147
od application ‘M’, and project output 
scape of context shaping factors that, in 
Figure 136.4: Illustration of the project planning ‘P’, meth
‘O’ are linked together in a stream that is shaped by a land
part, already exist. The hills, trees and factories represent the landscape where some parts are man-
made, and some are naturally occurring. 
 
re they can engineer a  HF practitioners w efo suitable 
or t e 
 re ects w
client may just wan om
internal to HF, e.g. ctitioner and  some will 
,  eet
6.6.3 Elaboratin  Mod
te   M
he  c
factors: 
 
plannin
r  a  
f a po  tra
practitioner will the will m r 
project, no matter how big, small, expensive, cheap, or  : 
ey engineer a project plan to meet the client’s technical needs which might be traded-
off with the cost of the project, limited by the stage of design the product is at, shaped 
by the preferences of the client and practitioner, and communication nuances of that 
context. The process of engineering a project plan is done within a context that is 
already there. The HF practitioner needs to devise a stream with this landscape in mind 
that will satisfy the client and make good business sense. 
 
ill need to survey the landscape b
route/solution f
money and time
he client. Some aspects of this rout
quired for the project; some asp
t a user test on the final product; s
 the capability of the pra
will be negotiable, e.g. the 
ill be non-negotiable, e.g. the 
e shaping factors will be 
 the organisation; and
be external to HF e.g. clients want weekly update m
g the stages of the PMO
ings on progress. 
el 
We now elabora
three stages of t
on the different stages of the PMO
stream before the five themes that a
odel in turn. We describe the 
count for the context-shaping 
P: Project 
HF practitioners a
in the form o
g phase 
e first and foremost presented with
tential HF problem or needs to be
n have to design a project that 
 client demand, which is either
nslated into one. The HF 
eet the client’s need. For thei
trivial they will plan a stream
th    148
 a wealth of  ners can choose from. Which ones they use 
w they use them will be, in part, determined by the context. Methods provide 
ckets o
capability which can ical 
problem under consi  e.g. the 
practitioner likes do  early 
ve has not go
study capa  and access to a simulator.   
he pr
t of the project, which is effectively the amalgamation of the route of the 
 dep
some clients may wa may want concise reports, some may want a 
s  he output can be explicit and quite 
ailing a report; or it could be quite integrative and have a more diffuse 
. The output should recognise that there are 
d that these different people will have different interests and 
 way. 
pport, 
 
learns more about the context. 
ing 
 model. Table 6.7 elaborates five themes that account for the context-shaping 
factors.  
M: Method adoption and adaptation 
There is methods that practitio
and ho
convenient pa f externalised processes and knowledge that represent some 
 be sold to a client. Methods will be influenced by the techn
deration, e.g. the client has a workload issue; social issues,
ing task analyses; structural issues, e.g. the project is at a very
stage and does not even have a pro
executi
totype; communicative issues, e.g. the chief 
t the time or interest to listen to HF detail; and resource potentials, 
e.g. the client has th
workload 
ree months, a large budget, and the consultancy has a variety of 
bilities including two different methods
 
O: Output of t
The outpu
oject 
project, also has endencies that should be accounted for. In terms of an endpoint, 
nt large reports, some 
meeting, and other
detached, like em
may prefer a workshop. T
effect on attitudes like observing a user test
different audiences an
needs. One should aim to deliver the right message, to the right person, in the right
One also has to politically manage the relationship with the client, like building ra
to facilitate the feedforward from the analysis phase. 
 
All three stages of the PMO model are affected by the context. The project planning 
phase probably has most influence in surveying the landscape and planning a route
through it, but this overall plan or structure will be reflected upon as the project 
develops and as the practitioner 
6.6.4 The Landscape: Five themes that account for the context-shaping 
factors 
As elaborated above the landscape plays a critical role in constraining and structur
the PMO    149
n the 
k 
 
ive themes that account for the context-shaping factors 
hemes  Internal to HF  External to HF 
6.6.5 From codes to conceptual structure 
Table 6.8 relates conceptual themes of the PMO and landscape model to the codes i
grounded theory. This should make the move from codes to this conceptual framewor
more tractable. However, there is a sense that the analyst has built a theory in mind 
through prolonged and constant analysis of the data that cannot be completely captured
in text, or in logical conceptual moves. These conceptual moves are not completely 
logical, neat and tidy, but conceptually fit the semantics of the data. 
 
Table 166.7: F
T
Technical – the 
problems and issues  
Methods and processes are primarily 
selected on their technical engagement 
with the issues at hand, e.g. workload 
methods for workload problems.  
Clients will have a need which may 
be in HF form or may need 
translating into HF form. 
Social – personal 
and group factors 
HF practitioners and organisations have 
different styles, preferences, and 
practices. HF holds power through 
expertise. Reputation, rapport and 
relationships are important to facilitate 
work and communication. 
Clients hold power through needing 
to be convinced that investment into 
services is worth their while. They 
might have their own motivations 
and strategies which influence the 
shape of the HF project. 
Structural – 
coordination, roles, 
and processes  
HF can be organised in different ways 
to suit a project and budget; e.g. they 
may have a few people on a p
error checking, and they may 
HF generally fits into wider projects
So wider projects will be at a 
roject 
be a 
design friend or an independent 
evaluator. 
. 
particular stage, need some 
particular input, and have specified 
project roles and relationships. 
Communication – 
information flow 
People in HF organisations can support 
each other through explicit mentoring or 
just by having people in the same office 
to ask. HF communicates with 
stakeholders and users and filters their 
needs and requirements through to 
clients and the design process. 
Depending on who the audience is 
should affect what is communicated, 
and how. Reports can serve multiple 
functions, e.g. summaries for 
management, details for developers, 
and methods for regulators where 
appropriate. 
Resources – 
capabilities, 
resource constraints 
HF offers different skills, expertise, 
methods and tools all of w
considered capability to b
Clients will have resources to invest 
and potentials 
hich can be 
e marketed to 
clients. Redundancy in HF people can 
to satisfy their need. The need 
comes from not having the internal 
capability to solve an issue, and so 
p and 
f contract to 
perform useful error checking functions, 
particular useful on safety projects. 
they have to seek HF hel
negotiate some form o
secure the right help to solve their 
issue. 
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ory Codes 
Table 176.8: Conceptual themes of the model and their link to the grounded theory codes  
Themes  Grounded The
P – Project Planning  Bidding, HF organisation, Method, Client negotiation, Client need, Selling 
Phase 
M – Method  Ana
imp tation 
lysis, research, and experimentation, Closeness, Communication, Early, 
. ,  re ab vs 
era e, P , 
er skills, Pragmatics, Prejudices, Problems: closed, open, simple, 
rocess, litat ntitative, 
Recommendations ntation,  rce 
constraint, Risk and Predictability, Selling, Stand , 
Validation 
lemen middle, late, all
Real world, Lit
Practition
External knowledge, In the t
ture review, Method advic
nches, It depends..., L
ractitioner experience
complex, P  Project design phase, Qua ive and qua
, Report and Docume Reputation, Resou
ards, Stringency, Tool
O – Output of the 
project 
Feedforward, Meeting, presentation, discussion,   
and Documentation, Early, middle, late, all. , Pri , open, 
e, complex 
Recommendations, Report
ority, Problems: closed
simpl
Technical – problems 
and issues  
research rimentation; In the t thod Problems: 
en, simp s,  
Analysis,  , and expe renches , Me
closed, op le, complex, Scope claim
Social – personal and 
group factors 
Client contacts, Prejudices, Rapport, Motivation, Other groups, Perspective 
and perception, Politics, Relationship, Reputation 
S
co
tructural – 
ordination, and 
HF organisation; Early, middle, late, all; Design evolution; Process, Project 
roles 
processes  
Communication – 
information flow 
Client contacts; Communication; Feedforward, Language, , 
Recommendations, Selling, Report and Documentation, Meeting, presentation, 
discussion, Project output 
Resources – 
capabilities, resource 
constraints and 
potentials 
Bidding; Capability, Selling, Pragmatics, Practitioner skills, Practitioner 
experience, Templates, Tool 
6.6.6 Conclusion 
This section has made conceptual moves to provide a structure and story to fit the 
grounded theory data. Here we have extended the stream metaphor for design by 
introducing the PMO model which captures three of the main processes in HF p
and set this in a landscape of five context-shaping factors that influence how projects 
are planned, implemented and delivered. The jump from the code network view of th
last section and the conceptual framework established in this section is somewhat 
bridged by making links back to the codes in the grounded theory (Section 6.6.5). 
6.7 Conclusion 
This section is focused on two aspects of this chapter. The first regards the merits of the 
different data treatments that have been performed. The second regards the ou
ractice, 
e 
tputs of 
ese data treatments, and tries to resolve what we gain from them in a collective  th
manner.     151
6.7.1 Reflecting on the three forms of data treatments 
summary ties 
and diffe ped 
during the open and a owed a detailed 
web of interrelations. oves from the 
second in selective coding, which developed a conceptual framework and metaphor in 
 and five themes that represented the contextual-shaping 
at 
tive data which can lead to different 
representations and results. The first has merit in showing breadth, the second has merit 
cture of detailed interrelations between codes, and the third 
 
In this 
 
evel of 
he three different data treatments have led to focusing on different aspects of the data. 
. 
al theme of problem solving, 
formation processing and meeting the clients need; there appears to be a softer social 
and people theme which provides politics, preferences and motivations; and there 
Three forms of data treatment have been performed in this chapter. The first was a 
 of each interview, which showed the breadth of issues with commonali
rences between each. The second was a view of the code network develo
xial coding stages of grounded theory, which sh
 The third made more abstract and conceptual m
the form of a PMO Model
landscape. 
 
Taken together these data treatments show that there are different forms of analyses th
can be performed on the same qualita
in showing an aggregated pi
has merit in describing a conceptual framework that tells a more incisive story about the
data. Presenting different treatments of the same data demonstrates the potential for 
different analytical moves, but also brings the reader closer to the actual data and the 
moves that have been taken in the analysis. 
 
From the point of view of creating insight from the data and communicating this insight 
in an effective manner selective coding appears most successful in our analyses. 
data treatment we have developed a metaphor and conceptual framework which gives a 
picture of the data which is more abstract, insightful and simpler to communicate. The
interview summaries and the view of the code network do not provide the right l
access or conceptual power for readers.  
6.7.2 Reflecting on the outputs of the three data treatments 
T
At each stage we have identified conceptual themes. However in the summaries of 
interviews and the view of the code network this thematic step is an extra step. Table 
6.9 shows the rough links between the thematic output of the three different types of 
data treatment. This comparison shows that the themes are roughly commensurate
Working down the rows there appears to be a technic
in    152
Data  1. Summaries of 
iews 
2. View of code network  3. Selective coding 
appears to be a resource theme to do with the allocation of resources, the transfer of 
value and the structure of work. 
Table 186.9: The rough links between the thematic output of the three different types of data 
treatment in this chapter  
treatment  interv
Technical 
Communication 
Output of the project 
Method implementation 
Client need  Information processing, 
Adaptable solutions 
Project design phase 
People Driving  forces  Social 
Themes 
Resources, 
Capability 
Quality, 
Resource and s
Structural, 
tructure  Resources 
 
From a comparison of the data treatments we have seen that we have three overarching 
themes that appear to encapsulate the data: technical information processing and needs; 
softer social factors, and resource management. These are likely to be under a bigger
umbrella of quality management and the dependencies of the project in hand. These 
thematic moves seem fine in one sense, but we must remember that this is a further 
process of data reduction and our aim should be to deliver an insightful coherent story 
to explain the data, not just an accurate one. It is because of this that as a conclusion to 
this section we refrain
 
 from such an extra data reductive step and retain the story told in 
e selective coding treatment: Engineering client solutions: Designing the stream with 
cific 
nalysis of tensions which may have been overlooked or downplayed thus far. 
th
its landscape in mind (Section 6.6). Here we are reminded that the objective of 
qualitative analysis is not to provide the simplest, most general set of themes to fit the 
data; but instead a story that fits the data, is intellectually interesting, coherent, and 
rhetorically powerful (Halverson, 2002) in delivery. These qualities are important as 
they contribute to the conceptual message and argument of the research. Here we go 
beyond an assessment of qualitative analysis that is ‘valid’ in the sense that it fits the 
data, and move to an assessment of how much it contributes to the sense-making of the 
context in question. The extended metaphor and conceptual framework contribute a 
greater story for sense-making than the other data treatments in this chapter. 
 
In the next chapter we focus on the diversity in interviews, between interviews, and 
between the two domains we have studied. This focus aims to encourage spe
a    153
, 
between interviewees, and 
 the practitioner interviews performed in the website 
pter 4) and the safety-critical system domain (Chapter 6). The 
ions in interviews, between 
e
e-analysed with a focus 
f recognising diversity within interviews, between interviewees and between domains. 
ing of 
with a 
monstrating diversity were gathered and these were grouped in the themes 
ported in the analysis. The previous grounded theories conclude at theoretical 
ches 
to develop 
tha
su
pa  consolidate parts of the data that show 
 
n the 
ebsite domain, and eight of the thirteen in the safety domain, checked that their 
Chapter 7: Diversity in interviews
between domains 
7.1 Introduction 
This chapter reflects on
development domain (Cha
purpose of this chapter is to focus on distinctions and tens
int rviewees and between domains. 
7.2 Methodology 
The transcripts that were developed in Chapters 4 and 6 were r
o
As the analyst was familiar with the interviewee data, his internalised understand
what was said by each interviewee and between domains could be coordinated 
rereading of each transcript. Potential conflicts were highlighted and then explored. 
Quotations de
re
saturation. This means that the perspective of the data that has been developing rea
a level of maturity whereby further analysis and data gathering seems not 
t perspective further. In practice, it is emphasised that these perspectives are 
bjectively determined by the analyst’s developing view of the data. This chapter, 
rticularly Section 7.5, looks to revive and
diversity which were not developed in the previous views. 
 
In some sense every interviewee and project is different. We do not argue for a strict 
definition of what qualifies as a difference, instead we merely note those tensions in and
between interviews that stood out as noteworthy. Five of the nine interviewees i
w
quotations were used accurately within this chapter. 
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es come through, e.g. communication and cooperation. Whereas in Chapters 
 and 6 the analysis accounted for these tensions in developing a more general account, 
 
he 
ld. 
 
s, 
 of the 
 in the safety domain were from 
e same HF company. This was a multi-sector company working in different industries, 
y and 
sultancy. 
r 
ical 
n 
itated toward specific 
t
but people and their preferences seem to gravitate towards projects that suit them. These 
of views 
 
Importantly, this chapter is not a repeat of the analyses in Chapters 4 and 6, although 
similar issu
4
this section takes them as its focus. Therefore it complements previous analyses. 
7.3 Analysis 
This analysis is divided into nine themes demonstrating diversity amongst the 
interviews, and four recognised loose ends that have not played a major role in the
analysis of Chapters 4 and 6, but have been reflected and developed here. However, 
before describing these we reflect on the conflicts within interviews, between interviews 
and between domains at a more abstract level. 
 
The analysis did not find much evidence for tensions within interviews which could not 
be easily reconciled within the context of what people were explaining. Interestingly t
largest differences appear to be between interviews rather than between domains per se. 
This leads us to believe that the stereotype of each domain is not always applicable. 
Like many stereotypes there are trends that seem to persist but they do not always ho
For example, there are design cultures in the safety domain, there are perceptions of
high risk in the website domain, there are long and short term projects in both domain
and the need for auditing and keeping a paper trail is not a priority in all instances
safety domain work.  
 
Also worth reflection is the fact that five interviewees
th
and the interviewees from the company had different backgrounds, skills, seniorit
industry experience. They all reflected being part of a successful, busy HF con
However, there were differences in views and approaches, e.g. whereas one practitione
was involved in and preferred more design-type projects another was keen on statist
analysis. Practitioners from the company said they were generalists and got involved i
all sorts of projects, but there also seemed to be some that grav
me hods or industries. It seems this is more a difference in the projects than the people, 
practitioners were from a stereotypical HF consultancy. They provided a range 
within this context between projects, approaches, attitudes, tools and roles.      155
rep ain respectively. They are 
The y of differences between the interviews: 
 
  7.4.9 Different methods used, and perceptions of methods 
s and 
at we should attend to the idiosyncrasies of a particular situation to work out what it 
st 
 finding a niche 
To  
provide a wider sam e 
Throughout the analysis interviewees are referred to by code. Codes ‘W’ and ‘S’ 
resent the interviewees from the website and safety dom
numbered in the order they were interviewed within these domains. 
7.4 Nine themes 
 following nine themes categorise a variet
•  7.4.1 Diversity in the HF/usability market – finding a niche 
•  7.4.2 The drivers for HF/usability project work 
•  7.4.3 Cooperation 
•  7.4.4 Communication 
•  7.4.5 Differences in cultures in HF/usability practice 
•  7.4.6 Practice – the way things are done 
•  7.4.7 Documenting work 
•  7.4.8 Risk, usability and safety
•
 
The variety of differences reflects the pervasive response from practitioners: ‘It 
depends…’ because attitudes and practices change with personal views, roles, 
experiences, projects, and the organisation’s place in the market, the client, the domain 
and so forth. 
 
W8 highlighted the importance of considering the changing circumstances of the 
environment when reflecting on the developing theme of ‘It depends…’: 
“…back to our old theme of it depends. […] It's the great pleasure…, I think it's the great 
art of life. If we only had automatic responses to each new stimulus that comes it can get 
quite boring. Perhaps it's more interesting to sit down and assess the situation and figure 
out what it actually needs to succeed.” W8 
This eloquently highlights that we should be wary of de-contextualised response
th
needs to succeed. Here diversity and context are not hindrances to scientific 
investigations that aim to control variables, but they are an inevitable source of intere
that need to be considered for successful decisions in a changing environment.  
 
7.4.1 Diversity in the HF/usability market –
wards the start of this project it was decided that two domains would be studied to
ple base, and provide the potential for creative tensions between th    156
tw t 
do
 
abels 
thin 
 
ct’ and ‘experience architect’ which are 
ore involved in the design side of the work than evaluation. On the safety side, 
s’ 
ithin the domains there is also discrepancy as the website people I interviewed 
erfaces like kiosks and mobile phones. Also, some of the 
te 
o. These were usability in the website design and safety-critical system developmen
mains.  
During the course of the study we encountered a range of perspectives within and 
between domains. These amounted to discrepancies between categories and what l
to give those categories. For example, my initial proposal was to study ‘usability’ wi
the website and safety domains. However, on the website side some people were more 
closely associated with ‘user experience’ than ‘usability’: where the distinction is 
drawn, user experience is normally a wider umbrella of which usability is a part. Other
terms people used included ‘information archite
m
‘usability’ was not a popular word as those practitioners used the term ‘Human Factor
because usability was understood to be more about websites, mobile phones and digital 
kiosks. After some rejected invitations to participate in the study, because people did 
not do ‘usability’, I adopted the term ‘Human Factors’ (HF) with greater success. Even 
after this, one potential participant whose professional work seemed to fall well within 
my remit of who I wanted to talk to rejected my invitation to participate because he 
perceived himself as a ‘safety’ person and said he did not really get on with the HF 
people. It was acknowledged by a lot of practitioners that the terminology within the 
area is a mess, and most are not precious about labels and try to engage with the 
vocabulary that their clients are using. So the study has proceeded with usability in the 
website domain and human factors in the safety-critical development domain, with 
HF/usability as the label to bridge across this divide. 
 
W
attended to other int
practitioners on the safety side did performance testing, design work and consultancy 
rather than safety per se, even though their work contributed to high-reliability and 
safety-critical systems. There was a variety of HF/usability roles in the market place, 
within and between domains, which these quotations suggest: 
•  W2 reported that they rarely do just evaluations of products; they normal contribu
to the design. 
•  W8 stated that they do not do design and focus on independent evaluation. 
•  S2 remarked that their organisation markets itself as independent, scientific and 
rigorous.     157
  W6 remarked on the more trendy culture of digital media agencies that design sites 
f 
 roles; perceived differences between trendy and academic 
ultures, and different sorts of focus on: business, usability, performance, and safety. 
gether is the higher level goal of providing HF/usability support 
. For example 
so  for a 
pa d 
 relied on repeat work from clients. Two extremes include W1 who did a lot of 
pitching and found work hard to win, and the many other established consultancies that 
rec es this meant that 
ot-
 and 
1 also found it hard to cost-justify usability which he attributed to his lack of 
 
o 
t 
•
and the more academic culture of pure usability firms. 
•  W5 said they do user experience which includes the wider business proposition o
the site as well as the nut and bolts of usability. 
•  S5 considered that he had actually been in the role of organisational change rather 
than just the technicalities of the project. 
•  W3 said they had ownership of their product which is different to consultancies. 
These quotations show differences between independent evaluation and design; 
practitioners involved in rigorous methodologies; practitioners involved in 
organisational change; practitioners that have ownership of the site, whilst others are in 
advisory and consultancy
c
What holds this work to
in design and business decisions. 
 
7.4.2 The drivers for HF/usability project work 
Different practitioners reported different ways that they would get work
me did mini-evaluations to show companies that there could be improvements
rticular product or service or that it lagged behind their competition in some way, an
many
eived recommendations and offers by word of mouth. In some cas
they did not have to actively seek new work. This difference might have been 
influenced by W1’s lack of experience versus the experience of well practiced 
practitioners; or the state of the market in which W1 was working as it was near the d
com bubble bursting (around the year 2000) versus the relatively more established
buoyant modern usability market; when this research was conducted (2005-8). 
 
W
experience and expertise in the area; whereas, for example, W8 and W9 did not find
cost-justification an issue. W9 referred to a wealth of case studies that they would use t
show previous successful work. W8 went on to comment on the insecurity that the 
usability field seems to have with this issue: 
“I don't know any other field that works so hard to prove its worth and it strikes me as a 
sort of insecurity about itself, […] An area that uses techniques that are parallel but no    158
ver 
r why clients sought usability services. 
ost identified this with some underlying motivation toward revenue generation. 
oney, e.g. to comply with 
bligations, 
ith most 
aying that they give input as and when it is needed, or just when they can. W2 reported 
ients saw 
 is not always useful to 
onsider HF/usability input as input into a design lifecycle as some systems might just 
 
f 
o 
signed. 
r 
is 
ontrasts with W2 who worked in a place with set procedures where people respected 
 
d. 
the same as usability is marketing, and if you.... nobody, no major corporation would e
doubt that understanding how their product is perceived in the market place will [help] 
their business, and similarly we find that any organisation that understands that 
formulation understands how important it is to have a good picture of how the product 
works once it's in people’s hands. So I personally see that as a non-issue.” W8 
Practitioners referred to a range of reasons fo
M
However, some specified examples that were not about m
legislation, to conform to their own internal procedures, to fulfil contractual o
as part of a media showcase, to improve safety and performance, to do the same as 
competitors, because it is fashionable to do so, and for political reasons like gathering 
independent evidence to support an argument. 
 
Practitioners also gave a range of ways that they were involved in projects w
s
that the usability person was always the first person appointed on to a project team in 
their company which designed websites, whereas many others perceived that cl
them as a bolt-on in the project life-cycle. S5 pointed out that it
c
have HF/usability issues where practitioners can help. Two examples of this include 
S12 who talks about providing a client with performance information to inform their
purchasing decisions, and S9 who was involved in a project investigating the causes o
industrial accidents at Government level. In both these cases the idea of contributing t
the traditional conception of a design lifecycle does not fit, as nothing is being de
Instead, these practitioners are put in situations where they are able to help the client 
understand a situation better and make an informed decision.  
 
7.4.3 Cooperation 
There were different varieties of cooperation referred to by practitioners. W1, who was 
in a company experiencing difficulties, found cooperation in working relationships poo
as programmers and graphic designers changed his designs without consultation. Th
c
each others’ roles and expertise. Respecting different people’s roles and expertise is
important for cooperation and increases the potential for the attitude to be reciprocate
Acknowledging this S6 spoke of a previous job where she tried to hold back some of 
her HF/usability colleagues from designing logos with their redesign proposals because 
she was clear it was a graphic designer’s job and not their’s.     159
t 
 
cts, or having 
afeguards in place so the design team kept their distance and independence from the 
ng a 
ommunication is closely related to cooperation. Related to their cooperative states W1 
d 
“…it’s developed with them. You meet with them at least once a week, whether it's by 
phone or email, I mean we email back and forth all the time. […]” W2 
th the 
 in design resonates well with Simon’s (1969, p. 200) 
arable of the Watchmaker’. Simon uses the parable of the watchmaker to argue that 
 a number of small, stable, intermediary steps are taken 
o 
 
Practitioners had different roles in design and evaluation, and different perceptions 
about how the two combine. At the extremes there were design agencies that design 
whole websites, and then there were consultancies that prided themselves on the fac
they do independent evaluation and no design. There were also organisations in between
that would do both; by either taking on different roles for different proje
s
evaluation team. Considering the relationship between design and evaluation W7 
mentions her desire for establishing company procedures to ensure the person testi
design is not the person that designed it, because of the potential for implicit or explicit 
bias to influence results. 
 
7.4.4 Communication 
C
and W2 demonstrate the difference in frequency and styles of their communication. 
These quotations show disconnect in W1’s design environment with reference to 
‘shipping it out’ and W2’s close working relationship with her clients: 
“you design it, you ship it out to another team, either they're happy or they're not, if 
they're not happy then you argue with them - sometimes they take your ideas onboard an
sometimes they don't” W1 
and  
S11 also talked about having frequent communication with her client when on 
placement for the project. Most practitioners would say the frequency of communication 
is dependent on the project, which seems to span across both the website and safety 
domains. Integrative design projects have more frequent communication whereas 
detached evaluation projects can be performed with limited communication wi
client. 
 
The frequent communication
‘P
problems will be solved faster if
towards a solution rather than risking one big jump. In the parable he compares tw
watchmakers with different styles of working. One tries to build the watch in one big 
turn, the other divides the task into smaller tasks which can be completed. When     160
xperienced in the interviews. For example, practitioners were wary about admitting 
elt confident in saying when they were not sure. One 
 the 
e contract. 
 
Th  the 
Al rienced 
pe
mentor in assessing the capabilities of an individual and what support they needed to 
de
op  so 
the
any differences reported between projects. In terms of length, some pieces 
ers and domains differed in the methods they used. It was clear that there 
building their watches both of them keep getting disturbed, which causes the first 
watchmaker to start over and the second watchmaker to pick up where he left off. So, 
when there is frequent communication in design the client can give input earlier, before 
the project has gone too wrong for too long. 
 
7.4.5 Differences in cultures in HF/usability practice 
Work practices are also affected by culture and there were different cultures 
e
knowledge gaps, whereas others f
practitioner recalled a pitch where they said they did not know the answer to the client’s 
question and would need to think about it. This honesty seemed to be something
client was attracted to in a working relationship and they won th
e treatment of staff seemed to vary from W2 talking about a previous job where
company undersold projects and overworked staff, to her now being in a more 
comfortable environment where projects were managed fairly. 
 
so, some practitioners were clear that their companies only sought to hire expe
rsonnel. Other companies were more willing to nurture HF/usability practitioners 
earlier on in their career. For example, W8 and S8 seemed to appreciate the role of a 
velop further. It was clear that less experienced staff valued this guidance and 
portunities to work with more experienced staff. This would allow development
y could tackle a wider variety of practice more confidently. 
 
7.4.6 Practice – the way things are done 
There were m
of work might involve giving informal input into a design over a couple of hours to a 
control room upgrade lasting six years. This difference was not domain dependent. 
 
Practition
needed to be a market and demand for a method to be viable for a business solution. 
Both S2 and S3 said that they had not done modelling but their company would turn 
their hand to it if financed by a client. There were differences between the methods that 
both domains used as W8 reported usability testing to be one of the most popular     161
n their 
rovided a ‘foot in the door’ for other work. In summary, it is for the 
ractitioner and HF/usability organisation to equip themselves with methods, tools and 
 
bases, 
d 
 
 a 
ting 
 
nd 
 and a 
ey can 
alk away with; S2 reported having a very academic style report with method, results 
t 
ir 
methods whilst S3 said that they do not do much of it. However, the perceived demand 
for methods can also change within domains as S10 did not see a practical role for 
research on situation awareness whereas S13 reported it as a buzz word withi
niche, which p
p
practices to make themselves a viable enterprise in their market niche.  
 
There was a range of opinion on the use of quantitative techniques for human reliability
in the safety domain. Some practitioners thought you had to be very careful when 
handling and manipulating numbers from dated and limited human reliability data
whereas others were happy using them but would qualify their claims. These sorts of 
human reliability quantitative techniques were not mentioned in the website domain an
the majority of the safety domain participants did not have expertise in these techniques.
 
Statistics were used in both domains although their prevalence and role varied in both. 
Two extreme views are highlighted between W5 who said that he had never quoted
single statistic whilst being at the company and that his work was about demonstra
business and design improvements from sharp insight; and S2 whose work mainly
consists of running statistical experiments. Figures did seem more prevalent in the 
website domain in terms of web metrics. The use of experimental approaches a
statistics seemed more prevalent in the safety domain. 
 
The reporting style for project work varied from practitioner to practitioner, and 
between different projects: W5 reported giving the client full colour bound copies
CD with video outtakes so the client has something that looks ‘pretty’ which th
w
and a discussion section; S7 proposed design solutions in picture form as this 
communicated the issues easily and concisely; S12 emphasised making how to exploi
their research results explicit to the client; and W4 admired the use of quotations in a 
usability report he had read. 
 
7.4.7 Documenting work 
Different contexts put different emphasis on the need for documenting processes, 
decisions and communication. The trend suggests that this is more important in safety 
industries but this does not always hold. For example, S1 reported that much of the    162
d 
 
nce 
 for 
 
ultimillion pound systems which have a high perceived risk: 
t 
eir 
l 
is important, because 
they want their product to be good.” S3 
s on the role and accountability of the 
HF/usability practitioner, and the sort of system they are working with. 
rther illustrates the variances of practice 
spond; “It depends…”. 
ain and comment on them briefly. They are not 
described in detail but are included to give an idea of the methods that were mentioned. 
communication is done in screen shots, and that an overly formal record of detailed 
decisions would hinder the ‘ebb and flow’ of design. In contrast S2 emphasised the nee
for an audit trail, S3 took it for granted that everything is documented and S8 said that it
is often a requirement to have auditable records for big clients who are very assura
driven. Rather than a distinction between website and safety domains per se the need
documentation appears to be more to do with formal evaluation and high risk systems 
on the one hand, and design and lower perceived accountability or risk on the other. 
 
7.4.8 Risk, usability and safety 
There is a trend toward associating the safety domain with higher risks than the website
domain, but this is not always the case. For example, website clients may have 
m
“I mean I wouldn't be the one talking to our director if suddenly we weren't selling […] 
it's just too big a risk, I mean, we're talking thousands and thousands of pounds.” W6 
Also, HF in safety may be performing a contributory role to a project where they are no
directly accountable for the safety of the system. This lowers the perceived risk in th
work even though they work with potentially dangerous systems: 
“We don’t, if I’m really honest with you, we don’t get involved in the safety side of 
things, the reason being is that we’ve got other groups within our business group to dea
with that, so our ergonomics group tends to do all the safety things” S13 
S3 recognises this tension between the different perceptions of risk in both domains: 
“it depends how important it is that you do get absolutely everything on the first time. So 
to me it seems awful, but if we get the design of the interface wrong there could be a 
massive accident, but if it just means that somebody is slightly annoyed because they 
don't like a bit of functionality on a mobile phone or something then actually... well I 
guess the client, for a big client that is trying to make money it still 
Here we see that the perceived risk depend
 
In summary, Section 7.4 has highlighted that there is a rich variety between 
interviewees and between contexts. This fu
when practitioners re
 
7.4.9 Different methods used, and perceptions of methods 
Different methods were mentioned between interviews and between domains. We 
present these methods below by dom    163
Th g every 
me
see ethods would be mentioned by 
int
 
In  he 
mo s 
fou ng. 
Th as 
‘us
me ad experience of doing it. The use 
y 
m 
e 
. 
 
 approach. In 
ummary, the main methods used by interviewees include user testing, Heuristic 
ed in.   
ome form of task analysis technique, on 
wh
inc
HA l methods included experiments, user 
is is not a comprehensive set because the interviews were not aimed at elicitin
thod that practitioners used. However, the interviews were about methods, so it 
ms reasonable to assume that prevalent m
erviewees. 
the website domain, user testing, Heuristic Evaluation and expert reviews were t
st prevalent methods discussed by the interviewees. Through further probing it wa
nd that interviews and questionnaires were sometimes combined with user testi
e analyst believed that this was initially overlooked as the main usability method w
er testing’ and these other methods were subsumed under it. Card sorting was 
ntioned by a couple of interviewees but only one h
of personas was mentioned by only a few interviewees but one of these said that the
developed them informally, kept them at the back of their mind, and did not share the
with other members of the team; and the other said they were just used for pitches. Th
latter use of personas is detached from the design and the former use of personas almost 
seems too informal to warrant the use of the term. Similarly, on the few occasions 
Cognitive Walkthrough was mentioned it appeared these were only at the level of 
walking through tasks rather than applying the specific questions that the method 
prescribes. AB testing was mentioned by two interviewees but only one of these did it
Three interviewees mentioned doing focus groups, and field studies were also 
performed. Wire frames were related more to people involved in design and information 
architecture roles. Eye tracking was also mentioned but the interviewee who discussed
this did not do it and was just voicing concern over the true utility of this
s
Evaluation and expert reviews with questionnaires and interviews mix
 
In the safety-critical system domain a wide variety of methods were mentioned. The 
most common underlying method involved s
ich other methods were built upon. Analytic methods for assessing risk and safety 
luded risk assessments, root cause analysis, fault tree analysis, hazard analysis, 
ZOP, HEART and TRACER. More empirica
tests, simulator trials, and field studies. Data was also gathered and analysed via 
surveys, interviews, focus groups, expert panels and work shops. Data from accident 
reports were also analysed. Design type methods included prototyping, 3D modelling, 
mock-ups, static story boarding and wireframes. Link analysis was a specific task     164
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cated 
ations but we discussed the possibility of 
iving it an appropriate label and hence more legitimacy.  
s 
ention 
t likely 
analysis method mentioned. GOMS was mentioned, but only as a method in the rea
of academia. Goal Structuring Notation was mentioned as a newly adopte
lp argue the case that a piece of HF work had been competently administered. So
twork Analysis was mentioned as a method being explored for future busines
tential. Workplace assessments were common in HF work, and workload studies 
re also performed where appropriate. Situation awareness metrics were developed
d standards and checklists were also developed and used. Safety culture assessment
re also performed. Only two of the HF practitioners mentioned performing 
antifiable human reliability assessments, whilst other practitioners only discussed 
se methods in terms of their inherent limitations. This wide variety of methods
t consistent between interviewees but depended on the work the practitioner did.    
e perception of the concept ‘method’ also seemed to vary between pract
which served a number of functions. Method labels seemed to provide a recognisable 
term for a process of working or set of activities. Methods need to be adapted to some 
degree to fit the context. However, they provide enough abstraction to generalise to 
different instantiations of that method’s use. The boundaries for what can be considered 
a legitimate application of particular method labels is unclear, e.g. Heuristic Evaluation
and expert reviews seemed to blur. Method labels mask the complexity of method 
details and adaptations for novices. These ‘methods’ can be more easily communi
to others and sold to clients. There was some recognition that a method label added 
legitimacy to activities, e.g. one practitioner did not recognise ‘doodling on his pad’ as a 
method to support his sense-making of situ
g
7.5 Interesting loose ends 
The following interesting loose ends summarise insights that emerged at different stage
during the interviews. They stand out as classes of insights that warrant special att
that could be expanded in later research.  
 
7.5.1 Different classes of problems 
This insight was developed after talking to W5 who paid special attention to the 
business proposition of a website. If this was wrong then the website would mos
fail even if the interface was good:     165
website of how you put the menus and the 
laces, whereas your conception of it seems like more something that 
is used to communicate a brand a message. 
get those things right, but if you get your initial communication proposition wrong then 
r 
ncepts that need to be communicated 
ill carry on going to the phone 
W  
dif
Ho itise 
ssues 
tives of usability which identify different 
raction issues, task issues, product issues, 
 
 limited questions, for example; lets say you’ve got people 
 office, they are carrying too many, so you can say, ok, we 
weigh the water bottles, we see how much needs to be carried on a trolley, we provide the 
“I: The other thing that I'm getting across from our conversation is how you view a 
website as, perhaps a traditional sense is a 
buttons in the right p
R: Yeah, absolutely... that's exactly what a website is. You've got to get all those interface 
elements right, but if you're working with good designers and you do proper usability 
tests and do expert reviews and you work with good information architects then you will 
your website is buggered. I mean think of Friends Reunited or an online dating site o
something like that, they are powerful marketing co
to people and the way that that service works, that's part of the user experience as well. If 
we're starting to do a new service for a bank online, I mean banks are now moving all 
their services to online, how do we communicate that, why should I do it online, why 
don’t I do it over the phone and get someone to do all the work for me, how do I put that 
across to someone, and if we don't put that across people w
centres that will cost the bank millions. It's the wider experience but going down to the 
nitty gritty of where that button on a given page.” W5 
5 appears to hold special regard for the higher abstract business goals, which are
ferent to the ‘nuts and bolts’ of the interface. This is different from Nørgaard and 
rnbæk’s (2006) observation of usability tests where analysts appeared to prior
usability problems over problems regarding utility for the user. In both observations we 
have a distinction between the nuts and bolts of usability, and then the utility to the user 
and the higher business goals. These different classes of problem and consulting i
will need to be managed with the client. Research in this area includes that of Uldall-
Espersen (2007) who identifies five perspec
types of problem; including low level inte
context issues, and business issues. Uldall-Espersen (2007) suggests that these different 
perspectives can agree or conflict, have different relevance to different stakeholders, 
and have different prominence at different stages of the design process. 
 
7.5.2 Tacit contributions, transitional systems and change agents 
Following on from the observation above, that there are different classes of problems, 
S5 supports this by stating that there are a very limited number of problems which you
could apply methods to in a simplistic way: 
“Now there may be some very
carrying water bottles in an
trolley at the right strength, problem solved.”S5 
This leads into his reflection on more complex problems whereby the contribution is as 
much about the process of doing the project work as the final output, and maybe even 
more so in some instances. S5 introduces a story which he associates with Lisl Klein’s 
research, which illustrates that project work is not just about the rote deployment of     166
tc. in the client’s workplace: 
 
raining, and the other was organisational change, and we were 
 telephone directory and do this, I think you might have missed the point, so you carry 
out some sort of strange gavotte and then at some point: “ah, we’re happy now,” and you 
Th t 
wo of 
the  
gre rs is 
 he 
ibution he was making and presumably his employers were 
one the wiser about this tacit role either. 
rectly 
nity for exploring the potentials for change. In this way S5’s 
erspective of project work is that of a transitional system. The HF/usability 
ractitioners work indirectly leads to acceptance of new possibilities and new systems 
le’s issues, listening to their concerns, thinking through 
t 
methods but has real substance in the process of talking to people, data gathering, 
suggesting alternatives, discussing issues, e
“Now I think back to this navigation thing, and I can remember starting on this project 
and doing all the classics, ergonomics type things, because we thought the problem 
revolved around the display of information, and I worked on this for the best part of 
twelve years. Thinking about it subsequently, it was very little to do with the display of
information, very little to do with it at all, but what it was to do with was a combination 
of two things: one was t
actually acting as change agents. Now it wasn’t until many years later, that I realised that 
and there was a whole process, there was a lady called Lisl Klein who’s got a good 
example about this: if you want to meet someone, you don’t just whip round the 
telephone directory saying ‘hello, can we meet?’, what you do is you take your dog for a 
walk in the park, and when the dog jumps in the young lady’s lap, you say ‘ah, excuse me 
can I have a treat for my dog?’ at which point you then proceed. I think that was her 
example, and I think it’s the same in ergonomics, if you go in there and think, ah, let’s get 
the
say, “you’re happy now?” “Yes, we are happy now,” and when you first encounter this it 
can be quite odd, because you think: I’m not happy, why are you happy?” S5 
is perspective seems very interesting in that the contribution of HF/usability projec
rk, in some instances at least, is not confined to the output or the report at the end 
 project. This relates, somewhat, to the observation by W4, W7 and W8 that clients
atly benefit from watching user testing as seeing their product perform with use
an enlightening experience which would be hard to replicate through a project report. 
The difference in this case is that these practitioners recognise the indirect contribution 
of the client observing user testing: it provides facilitation for change in terms of 
attitudes and ideas. Somehow the quotation by S5 above seems to go further, because
had not recognised the contr
n
 
To elaborate on this seemingly tacit role we refer to Lisl Klein’s reference in the 
quotation. Klein (2006, p.1165) attributes the story about the dog to Harold Bridger. 
The point of the story is that the dog represents a ‘transitional system’, i.e. it indi
provides the opportu
p
p
through talking about peop
possibilities with them, etc. This appears to be the reason why the client is happy tha
they have accepted the changes taking place even when the practitioner has not 
completed a final analysis or report. Here the ebb and flow of social discourse and     167
xploring project issues with people in context provides more of a contribution than the 
: 
n 
th people to change the circumstances? 
P: Just think of the dog thing, you know, what you do isn’t always the direct way of doing 
it, that is sort of the point.  Just because you think you are doing that, doesn’t mean that 
at they want is something else, you actually, 
 product will overlook its faults and spend more 
e learning its functions. This could be caused by it looking attractive or being 
. 
ore attractive and engaging to the client, and alludes 
to   
Int
dis
d phenomena in usability 
ractice work. He refers to the emotional journeys that staff can go on when entering the 
; 
e
output of the project. 
 
The contribution of the project work might be quite indirect from the one it has set out 
to achieve, and indirect from the final analysis and report, but nevertheless significant
“I: But the, so it’s like a by-product, so you’ve solved the problem and you’ve bee
working wi
other people care that you are doing that, wh
things sort of swirl around a bit, if they are happy, well … 
I: Yeah, this is a very different concept of the academic standpoint of selecting a method, 
knowing that the method has been proved to be valid, because it is in some journal paper 
that it is valid, so you can apply it and get valid results from it and then you leave and 
that’s kind of, that’s the phone book isn’t it? 
P: Well, yeah, this is where I part company with them as I say, because they seem to have 
very narrow view of how the world, how an organisation within that world actually 
operates.” S5  
Taking this perspective it appears that the traditional academic conception of defining 
the problem, selecting an appropriate method, performing the method validly, analysing 
the results and delivering recommendations is a closed loop which does not take 
account of the indirect consequences of project work, which facilitate change. 
 
7.5.3 Emotional HF/usability practice  
Norman (2004) argues that affect in designs can play important functional roles. For 
example, people who like a particular
tim
fashionably desirable. Such ‘soft factors’ can also be recognised in the interviewee data
For example, W5 refers to the importance of having reports that look ‘pretty’, 
presumably because it might be m
the importance of having something tangible that the clients can ‘walk away with’.
erestingly, this marked handover point contrasts with the more subtle contribution 
cussed in Section 7.5.2. 
 
W8 also makes comments on the theme of emotionally relate
p
usability field for the first time – so they can be supported and mentored appropriately
he refers to the consideration given to the designer’s emotions in evaluating products – 
as a purely negative report would be dispiriting; and he refers to the connection between     168
and 
ke some 
m or issue and truly engage with what they have to 
“I think lately, I think then you’ve got to start making the tea, […] you’ve got to work out 
ey 
 
nal 
 
 
ave a functional role to play for the emotional journeys of practitioners, clients and 
oth have 
eal research objectives and pragmatic considerations, but there are often different 
goals and pressures on their work. 
the practitioner facilitating a user test and the participant – so the participant relaxes 
‘opens up’ to give good quality feedback: 
“I don't have anything against the academic approach it's certainly important for certain 
kinds of research projects, for Nielsen style small scale discount usability projects what 
seems to overwhelm consistency is opening up users quickly and relaxing them and the 
truth of the matter is you'd probably be a brilliant facilitator for a particular user that I 
would completely fail at opening up, and vice versa, and in that sense diversity seems to 
work pretty well.” W8 
The issue of engaging with participants so they open up and give good quality results 
also resonates with S5 who stressed the stage in a project where you would ‘ma
tea’. This would be a time to sit down with the different people that worked with, and 
were affected by, a particular syste
say: 
the details, you got to sit with the leading people and the cabin boy, everyone else and 
say, tell me about what you do!  And if you aren’t prepared to sit there, I’m very happy 
talking to [company], and I think they know, I was on [vehicle] last year and was sitting 
with the captain and laughing, and then you go down and talk to everyone else, and th
all know I want to be there, and you’ve got to have that, and you are interested, if you 
don’t care about that detail, you shouldn’t be there.  So there’s a twin thing, you’ve got to
have that academic ability, but if you haven’t got the sympathy of the poor soul of the 
person with the problem, then you shouldn’t be there.” S5 
Here we have three instances where the affect in HF/usability practice has a functio
role to play in terms of getting results and giving results to clients. The functional role
of affect in usability practice is seldom a topic for research, if at all, but it appears to
h
users involved in research. 
 
7.5.4 Community Acceptance in HF/usability practice and Academia 
Being immersed in an academic context and investigating how HF/usability practice 
operates it seems reasonable that the analyst would reflect on the similarities between 
the two. We reflect on three themes that have resonance between academia and 
HF/usability work: 
 
 
1) Standards and methods 
Academia and HF/usability practice both perform research activities. Both contexts 
have their own accepted methods and standards that shape their research. B
id    169
ith a 
atter 
ple, 
 matter experts to make 
ure that the literature has been well represented, a problem has been appropriately 
 and 
rts are in a good position to 
critique because their knowledge of the area should be sufficiently mature for them to 
evaluate the claims and approach. Similarly HF/usability work is sometimes organised 
and checked by other HF/usability experts. Here they will check the standard of the 
work, which people naïve to the area could not do. Some companies, like the Rail 
Safety and Standards Board, will employ knowledgeable people to contract work out to 
so they can monitor it appropriately. 
 
Community acceptance can also come from domain experts that know the operational 
detail of the product or service, as they might be able to foresee problems which non-
experts cannot. For example: 
“my view has always been the best human factors team is actually two people, one is the 
operational person who has the detail and the other is the HF person, but the operational 
person will always have to be in the driving seat because they know the detail, they know 
how people could get killed or whatever, […] the thing that kills people is the detail.” S5 
This checking with subject matter experts adds to the validity of claims that might be 
made in both academic and HF/usability practice domains.  
 
Similarities between academia and HF/usability practice do not always hold, but the 
idea of community acceptance and peer reviewing seems important for quality control. 
This seems particularly important in areas with complex problems and high uncertainty. 
 
2) Report structure and documentation 
Academia and HF/usability practice research will commonly involve engaging w
problem, using some method, doing analysis, coming to some conclusions, and writing 
a report arguing why those conclusions are valid. In some HF/usability practices the 
reports are based on the academic model of introduction, method, results and 
conclusions. 
 
3) Peer review and community acceptance 
More prevalent in, although not restricted to, the safety domain was for subject m
experts to review the method and recommendations of HF/usability work. This relates 
to the peer review and community acceptance of work within academia. For exam
when a journal paper is submitted it will be reviewed by subject
s
identified, methods have been used well, conclusions have been arrived at validly
the argument is sound. These senior subject matter expe    170
In both of the domains, I have moved from a more naïve position that people apply 
methods rigorously to find ‘the right answer’, toward a view that ‘the right answer’ is 
relative and that the standards that govern this are rooted in community acceptance 
rather than objective measures. For example, in assessing a research project we might 
note the problem, the suitability of the approach, whether there are weaknesses in the 
methodology and whether these have been acknowledged and accounted for, whether 
the approach has scoped appropriately, the quality of the data gathered and the analysis, 
and whether the conclusions are tractable from the data, seem sensible and are 
convincing given the context. More work could be done to investigate the community 
acceptance of HF/usability work. 
7.6 Conclusion 
This chapter has focused on comparing views within interviews, between interviewees, 
and between domains. These comparisons are part of the grounded theory analysis; 
however, their detail may not be included in the final output as discrepancies are 
resolved and lesser supported details are not developed into themes. By focusing on 
conflicts we get a better idea of the variety in the data. As previously noted, the classic 
grounded theory description developed in earlier chapters subsumes the variability 
rather than describes it (Table 3.2, Chapter 3 shows contrast between subsuming and 
describing variability). Describing variability has been a focus of this chapter. 
 
Nine themes were recognised and described to demonstrate variety in the interviews. 
The variety reflects the common practitioner response: ‘It depends…’. We first looked 
at the variety in the market place which ranges from evaluation to design, from focuses 
on scientific rigour to business insight, and from usability to safety. We also saw that 
clients employ HF/usability services for political, performance, procedural and safety as 
well as financial reasons; none of which are completely independent. HF/usability was 
sometimes a bolt-on and other times the managing component. Communication and 
cooperation were often organised differently between design projects and projects 
involving independent evaluation. There were also different cultures in HF/usability 
organisations, e.g. some practices nurtured practitioners toward the beginning of their 
careers whilst others would not. The differences between documenting practices was 
discussed, as were the links between perceived risk, safety and usability.   
     171
he four interesting loose ends stick out as moments of insight that warranted special 
ttention. They were not developed in the grounded theory because they did not form 
rt of the march toward the integrated and general account that was developed. 
Interestingly, giving a proper account of these loose ends reinforces their significance, 
which did not previously exist. Th gives a certain perspective of 
the data which is explored, developed and consolidated. What matters is whether these 
loose ends  ose ends 
that have b reminder 
they inclu ms in 
HF/usabil  
contributions in practice; that em  important functional role in 
HF/usability practice; and that community t 
phenomenon for ensuring that standards are upheld in practice. 
 
The next phase of the thesis looks toward established theoretical frameworks as 
T
a
pa
is qualitative analysis 
provide a critical challenge to the developed perspective. The four lo
een highlighted in this chapter are not challenging in this way. As a 
de the observation that there are qualitatively different types of proble
ity work; that HF/usability project work might have important indirect
otion is likely to play an
 acceptance appears to be an importan
leverage for exploring the data in a top-down manner.     173
 
 
  
Part III 
leverage 
o 
ng 
ation 
f practices. In 
t 
aximised under constrained resources. A functional network of 
F/usability practice is then developed in the form of a FRAM analysis (Hollnagel, 
Top-Down: Application of 
theoretical frameworks as 
 
This part accounts for the top-down application of established theoretical frameworks t
further explore systemic descriptions of the context. Two frameworks are applied in 
turn: the first is Distributed Cognition (DC), and the second is Resilience Engineeri
(RE). The DC leverage gives us a complex computational view of the system, and the 
RE leverage gives us a functional view of the system. Both views show that methods 
affect and are affected by wider factors in the HF/usability system. In the DC analysis 
we develop an explanation of the computational effect of the social factors, inform
flows, artefacts and tools, the physical space in design and the evolution o
the RE analysis we develop an explanation of how functional parts of the system affec
each other in non-linear ways. Here the practitioner must make choices which 
‘positively resonate’ with the internal and external demands of the system so 
performance can be m
H
2004). 
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etical framework. Chapter 
mbined data and analyses from the website 
and uses the Distributed Cognition (DC) theoretical framework as a theory-driven 
. In this regard this analysis is more top-down than 
bottom-up, although in practice insights come from somewhere in between. In Miles 
ore 
g 
l 
ple:  
  Communication was important in relaying usability work to non-usability experts;  
Chapter 8: Distributed cognition
literature review 
This chapter introduces the Distributed Cognition (DC) theor
9 uses this as leverage to explore the co
domain (Chapter 4) and the safety-critical development domain (Chapter 6). After an 
introduction (Section 8.1), we outline 4 core tenets of DC (Section 8.2), and then show 
how different representations, analyses, and themes manifest themselves in different DC 
studies (Section 8.3). 
8.1 Introduction 
This chapter moves from the data-driven grounded theory analyses of Chapters 4 and 6, 
leverage for understanding the data
and Huberman’s (1994) terminology this analysis is much tighter than those m
inductive and loose analyses that have come before. Here we are using a pre-existin
conceptual framework to help provide assistance with what we can ‘see’ in the data, 
hence the theory is used for inspirational purposes. The fact that patterns that occur in 
our data are recognised in more general theory provides some vertical validation 
because similar phenomena have been observed elsewhere. For example, 
communication bandwidth might have functional implications on the bridge of a ship 
such as building trust through co-present communication (Hutchins, 1995a, p. 232), in a 
similar way communication bandwidth would have trust implications in usability 
practice. 
 
We explain DC’s selection as a theoretical level from two different levels of reflection. 
From the first more superficial level of reflection, DC was selected as a theoretica
leverage because connections to the theory were evident during the grounded analyses 
(in Chapters 4 and 6). For exam
•
•  Coordination was important in terms of organising usability projects so 
practitioners did the right thing and delivered on time;     176
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part of the analyst’s interpretive framework and so its effect could not be eliminated. 
•  Project roles were important as different people with different skills and 
experiences work together in the design process;  
•  Data transformation was important as clients’ problems changed to plans, to 
methods, to data, to recommendations; and 
•  Representations were important as practitioners made comment about using big 
reports, short reports, presentations, video and observation to communicate to 
clients. 
These have proven to be significant in the data and strongly relate to DC theory. Indeed
the proposal to consider usability practice as a plug and play component in a wide
system of design and business processes fits very well with DC theory (Chapter 4). Th
more superficial account of data linkage is true
subtleties of how the analyst recognised DC as a potentially appropria
to the data. It also gives the impression that theory inclusion was a m
deliberative process than it actually was.  
 
Reflecting more deeply on the status of the theory’s link to the researcher and the 
analysis we believe that researchers will inevitably come to a situation with some 
established ideas (Miles & Huberman, 1994, p. 17). We take the view that the lenses 
that colour our perception cannot be simply put on or taken off at will, instead they are
more or less prevalent. As qualitative researchers we need to be aware of the lenses that 
we wear and how the lenses shape the way we see the world.  
 
ng self-reflexive and transparent is especially important in qualitative research 
ause the analyst is in some sense part of the interpretive processes. In the present 
e, the analyst is interested in, and has done extensive work on DC. This involv
analysing the London Ambulance Service control room in terms of DC (Furniss & 
ndford, 2006) and developing a method for applying DC in the same project 
andford & Furniss, 2005). This method was subsequently applied to an agile 
tware systems context toward the beginning of this research project (Sharp, 
inson, Segal, & Furniss, 2006). So, DC theory was familiar and readily available 
ing much of the analysis reported in this thes
was ‘ready to hand.’ The theoretical links between the data and DC theory has been 
sciously inhibited, so as to keep a separate opportunity for bottom-up analysis, and
n a more explicit stage for a top-down analysis. However, the influence of D    177
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wel rn our attention to this perspective. It should be 
 
ta 
sing a theoretical framework to help ‘see’ the 
data in a new light it should emphasise some features and de-emphasise others, whilst 
ve 
 
tefacts, 
 inside the head. For example, it could be a writing system 
including a person, lined paper, and a pen; it could be an office desk system with an in-
 people, machinery and communication channels that 
nd 
eed, at times, DC theory and concepts have appeared very applicable and so it is a 
come opportunity to be able to tu
noted that this is just one theoretical framework that could be used on the data, we do 
not claim that it is ‘the right one’ or the only one. However, we do hope to show that it
is ‘a right one,’ and a useful one for explaining the data. 
 
The aim of the data treatment in this chapter is to further refine the analysis of the da
in DC terms. When we refer to data here, we refer to the data and the analyses across 
both the website domain and safety-critical system development domains (how we 
move from different data and analyses is covered in the Method section). It is believed 
that through successive data treatments we can develop a better understanding of the 
data from different perspectives. When u
providing a vocabulary to construct and describe the picture.   
8.2 Core tenets of DC 
This section covers 4 core tenets of the DC framework. 
8.2.1 The ‘complex cognitive system’ as the unit of analysis 
DC is a theoretical perspective which views its unit of analysis as a ‘complex cogniti
system’ (Flor & Hutchins, 1991). This encompasses the propagation of information 
between subsystems of agents and artefacts. It essentially takes the information 
processing metaphor for the mind, commonly used in cognitive science, and expands
what is deemed cognitive. It is complex because it includes all those things that 
functionally affect the information flow in the system, e.g. social structure, ar
and the physical layout of the room; it is cognitive because it expands the information 
processing metaphor of the mind; and it is systemic as it views its unit of analysis as a 
system and not only what is
tray, out-tray, telephone, monitor, keyboard,  mouse and person; or it could be an 
aircraft carrier system with all the
compose it. 
 
Hollan, Hutchins and Kirsh (2000) state that DC can be distinguished by the way it 
expands: 1) the boundaries of the unit of analysis for cognition (e.g. from the skin a    178
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me way this chapter of my thesis recognizes systemic 
roperties of usability practice that are distinct from analyses that focus on individual 
nels, 
He focuses 
s of cognitive activity that 
ave been made explicit by other approaches, where cognition is socially distributed 
gnitive 
 
ere 
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tion 
•  The third level is the implementational level which makes further commitments of 
tions are actually realized in practice, e.g. in navigation this 
skull to the bridge of a ship (Hutchins, 1995a)): this is the ‘cognitive’ element; and 2) 
the mechanisms that are presumed to participate in cognitive processes (e.g. from 
internal thought processes to the external representation of speed in a cockpit (Hutchins
1995b)): this is the ‘complex’ element. The fact that this perspective focuses on a 
‘system’ view gives it a different level of analysis that notices things that are distinct 
from the level of the individual, e.g. recognizing the reuse of system knowledge (Flor & 
Hutchins, 1991). In the sa
p
practitioners, methods or processes. Here we are interested in the computational 
elements of the wider system, e.g. people, sound, artefacts, communication chan
social hierarchies and organisational memory. 
8.2.2 Marr’s three levels of cognitive description 
The seminal work in DC is Edwin Hutchins’ (1995a), Cognition in the Wild. 
on the navigation system of a ship and describes it in DC terms. He describes the 
purpose of the book as being about softening the boundarie
h
and where the cognitive properties of a group are not predictable from the co
properties of individuals (p. xiii). One of the most important elements of the book for 
understanding the nature of DC analyses is its use and relation to Marr’s (1982, cited in
Hutchins, 1995a, p. 50) three levels of cognitive description.  
•  The first level is the computational level which asks what the system does and why 
it does it, e.g. amongst other things navigation systems answer the question: ‘wh
am I?’ This computational level provides a mapping from one kind of information to 
another, e.g. from various forms of location information to a point position.  
•  The second level is the representational level which makes further commitments t
how this function is computed in the system in an abstract sense, e.g. in a naviga
system this would be the inputs such as reference points, lines, and distances; 
processing and transformations such as algorithms, and working out curved and 
straight lines of position; and outputs such as points of position, areas of position 
and curved and straight lines of position.  
how these representa
may be a lighthouse, coordinates of longitude and latitude, lines on a map,     179
 
putation of the system, and 
as we go from the first to the third level we specify more detail. This increasing detail 
 
g 
tion 
ce the communication to the 
lient will have different properties depending on whether it is a meeting, a report, a 
he 
 
n with 
t 
hese ways of doing and thinking seem 
atural or inevitable to us, but we take for granted all the difficulties that were overcome 
in producing them and the power that they give us compared to their predecessors. 
geographic representation on a map, the stars, a magnetic compass, the shore line, a
GPS display and radar display.  
Throughout the three levels we are concerned with the com
goes from the overall aim of the system, to the computational elements of the system, to
how these computational elements are actually realized in practice. It is important to 
note that the implementational level has important computational implications, e.g. 
communicating coordinates from person to person via phone, email, paper, or shoutin
in a crowded room will impact on the speed of the communication and the propaga
and detection of errors. In a similar way in usability practi
c
workshop or them observing user tests. 
8.2.3 Problem solving as coordinating representations and re-
representations 
Hutchins (1995a, p. 117) believes that Simon’s (1981, p. 153) characterisation of 
problem solving is useful for conceptualising the mapping discussed in the 
computational level, whereby information is represented and re-represented until t
solution becomes transparent. Simon (1981, p. 153) says: “solving a problem simply 
means representing it so as to make the solution transparent.” In navigation various 
representational states are propagated around the system and brought into coordination
to perform the computational task of working out where one is. Hutchins (1995a, p. 
131) assumes that “a principal role of the individuals in this setting is providing the 
internal structures that are required to get the external structures into coordinatio
one another.” In a similar way usability practitioners may play a key role in 
coordinating the external structures for the computational system, e.g. bringing users, 
the system, some tasks, analysis, feedback, report, and the client together in a coheren
way to impact on design.    
8.2.4 Socio-cultural evolution of the environment: shaping 
thought and behaviour  
Hutchins (1995a, p. 114-5) also demonstrates the complex evolutionary history of 
techniques and tools that permeate our culture. T
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lev ly Simonian sense we create artificial 
ur. 
operator, desk or an entire control room and then ask what the functional purpose of that 
Hutchins (1995a, p. 115) believes that these assumptions only reveal themselves whe
we look at the history of the development of modern practice. It is also argued th
cultural heritage makes us what we are by supporting our cognition from all the m
partial solutions that have gone before. Hutchins (1995a, p. 168-9) extends Sim
(1981) parable of the ant to show how our environment supports our cognition and h
inheriting an evolving environment leads to cultural and historical advancements for our 
group, society
 
 basic idea is that ants leave a chemical trail on the beach, and by following the trai
 by previous ants they can find food sources more readily. Over successive 
erations it appears that the ants become more intelligent,
developing environment that suppo
e dumb ants. This is analogous to the cultural heritage of humans, who inherit 
wledge, practices and technologies from previous generations. Here, the 
ironment is inextricably linked to shaping human thought and behaviour; and this 
ironment has evolved through socio-cul
 
 affordances and potentials in the environment constrain and enable the 
putations in the system. So the developing landscape of tools and methods available 
sability practitioners should lead to greater potentials in the computations they can 
plete in practice. Also, as advancements are made new challenges are encountered
 Grudin (1990) makes the observation that th
the computer’s interface to its external environment, from hard
reasingly high-level cognitive capabilities and finally to social processes.” So, we are
y able to engage with the problems we do, in the way we do, because of the work 
 predecessors. Chapter 1 and 4 make a similar case for the outward movement of 
blems and research for usability practice. Without the technical development of 
hods, we would not try to transfer methods, or look at what practitioners actua
hat practitioners do with methods and their wider related factors in practice. The 
els build on work that has gone before. In a tru
artefacts which create the constraints and potentials for human thought and behavio
8.2.5 Conclusion 
DC is interested in functional systems. A DC analyst might look at a single artefact,     181
rvations about how these processes are actualized in reality which 
ill impact on the computation of the system. 
yses 
 
ental 
 or 
t 
crabble and had these seven letters, ‘IGSATNE,’ we might find it hard to come up 
 to 
f the 
educe 
r 
system is; they would then map the inputs, outputs and transformations in the system; 
and then make obse
w
8.3 DC studies: Representations, analyses and themes 
This section looks at several DC studies in more detail to highlight how these anal
are performed, what representations they use, and what themes they identify as points of 
focus, to inform our own analysis. This chapter moves through studies on individual
interactions, system collaborations and then more structured analyses, all with the 
underlying focus on a Distributed Cognition perspective. 
 
Kirsh and Maglio (1992) and Maglio and Kirsh (1996) looked at the fine grained 
interaction of a single user playing a computer game, Tetris. They provide experim
evidence for ‘epistemic actions’ which are performed to change the nature of the task
the problem in the environment. These are distinguished from pragmatic actions tha
explicitly advance towards the goal state. Epistemic actions use the environment to 
reduce the complexity of the task, help support solutions over time, and help mitigate 
against the unreliability of mental computation. For example, if we were playing 
S
with a word. However, by rearranging them to this sequence, ‘SETINGA,’ it is easier
see that SEATING can be made. The arrangement of the tiles affects the nature o
cognitive task. So an epistemic action would be physically rearranging your tiles to 
support the cognitive task. In investigating performance in a game of Tetris Kirsh and 
Maglio found that expert players perform more epistemic moves than novices, 
suggesting that experts have learnt to better use and manipulate the environment to 
support their actions. They state: “The point of a particular action may seem to be that 
of bringing an agent physically closer to its goals, yet upon more careful analysis the 
real point of that action may be to increase the reliability of a judgement, or to r
the space-time resources needed to compute it” (Kirsh & Maglio, 1992). So, actions 
should be considered in a wider sense: to reshape the problem space to support the 
cognitive task to make judgements that are more reliable and use resources in an 
intelligent manner. In the analysis that follows we explore what evidence there is fo
epistemic actions in HF/usability practice. 
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task at a more abstract level, using the implementing programmer as a smart 
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of socio-technical systems that 
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Moving to multi-user collaborations Flor and Hutchins (1991) looked at a simulated 
collaborative software development task. They make the case for DC taking 
c
coordinate to perform a task. They argue that this level of analysis recognises 
phenomena which are not apparent when looking at the individual components in a 
system. They recognise seven themes in this collaborative interaction, we highlig
themes here: 
1.  The reuse of system knowledge 
Programmers reused external portions of code to solve
the coordination of external structures to th
coordination of representations in terms of the system.  
2.  The sharing of goals and plans 
Goals specify what needs to be done and plans specify how the go
achieved. In terms of negotiating and sharing plans at a group level this leads to
wider search for alternatives and a shared memory for ‘old’ a
might be expected from an individual. 
3.  Joint productions of ambiguous plan segments 
People work together whilst under-specifying what they plan to do and how they 
plan to do it, relying on common ground. Flor and Hutchins (1991, p. 55) recognize 
a trade-off in that lots of common ground will lead to efficient communication but 
little exploration in alternatives, and conversely not enough common ground will
lead to lots of time and effort negotiating.   
4.  Divisions of labour and collaborative interaction systems 
When people work together they negotiate functional roles and ways of interacting 
in the system to jointly work on the task. In their programming context Flor a
Hutchinson (1991) observe that the programmer that implements the code is using 
the keyboard and mouse; this allows
interface to affect the code. Here there are cognitive implications on the tasks of th
programmers and the system they compose. 
These themes highlight some system level features 
would be less prevalent or missing from an analysis of individual components. The 
mes highlight how information is shared, propagated and transformed in a complex 
nitive system. Whether in a highly collaborative setting, or an individual playing a     183
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2002) also draws attention to the potential for systems to 
ynamically reconfigure to bring subsystems into coordination should the demands on 
n 
, 
level 
game like Tetris, DC captures the functional system between a person, other people
facts they use. 
anding on DC themes, at the system level, Ackerman and Halverson (2000) re-
mine organisational memory, which is the information processed in organisations. In
ng so they make the case for it to be considered as an object and process; as a 
phenomenon that can have many representational states such as an individual’s n
andard group procedure for handling calls; that these phenomena are complexly 
ributed, interwoven and overlaid; and that as memory crosses between groups and
oss times it gets de-contextualised and re-contextualised. They use the concept o
ndary object introduced by Star (1989) to describe those objects which are shared by
erent communities. Across different com
enough to share common interpretation but at the same time these vary due to the 
erent communities’ perspectives. Organisational memory, as a boundary object, 
s to serve the needs of the creator and reader but lacks the full context of eithe
kerman & Halverson, 2000, p. 64). So, the creator should project how the object 
ht be reinterpreted, and by whom, so they can mitigate against it being interpreted in 
shion they would not wish. Evidence for these themes is d
 
Like Wright, Fields and Harrison (2000), Halverson (2002) makes the point that the 
criticism of DC treating artefacts in the same way as people, which denies their 
humanity, is wrong. Instead DC uses the same theoretical language for both, but p
have an agency and a role in coordinating internal and external structures that artef
could not. Halverson (
d
the system require it, e.g. the waiter at a small café may stop serving and help prepare 
food in the kitchen if the chef needed help in a demanding period. Halverson (2002) 
presents three different representations of the same task to show that they each 
emphasise different details; the specifics of which make them better for some tasks tha
others. For example, one representation shows detailed coordination between the hand
mouse, and computer in selecting an option; another representation shows a higher 
view that loses detail but gives a better sense of the task’s flow; and then the final 
representation uses diagrammatic symbols to capture agents, memories and 
transformations. It seems representations should be structured to support the message 
being communicated, and there is not a ‘one size fits all’ solution. For our purposes     184
 be 
 an attempt to add further structure to DC analyses Wright et al. (2000) present the 
lysis of how individuals coordinate resources to support 
ction is apparent.  
  Current state: this is the current state of the system in terms of the position and 
erent information resources in the system.  
 
e list 
items on 
ed off 
ions to 
 get next. Without this external coordination of resources the 
dividual will have to internally coordinate the activity, which will become more 
ncreasing complexity of the activity. In the example described the 
sk. 
ill is 
tively configured in different ways to perform tasks. These 
ry 
ill 
there is not a right way of representing a DC analysis, and that representations should
structured to enhance the reader’s comprehension of the desired message.    
 
In
Resource Model to support ana
the performance of tasks, suited to single-user-single-system interactions. These 
resources are abstract information structures that aid action and cognition. They 
recognise six resources in their model:  
•  Plans: a sequence of actions that could be carried out. 
•  Goals: a state of the world to be achieved. 
•  Affordance: this is how apparent the possible actions from the current state are. 
•  History: a history of actions and states taken to reach the current state. 
•  Action-effect: this is whether the effect of the a
•
values of the diff
A good example of how these resources might be coordinated is in a shopping list
which can be interpreted as a list of goals in an abstract sense. If the products in th
are in the order they will be picked, the list can be considered a plan; and if the 
the list are crossed off then the list will show the current state. As items are cross
the list to show the current state of the shopping activity, the list will afford act
take: i.e. what items to
in
demanding with the i
shopper will have an internal history of the actions and states taken to complete the ta
The action-effect resource in the shopping example can loosely be illustrated by 
selecting some fruit to be weighed and priced at the checkout, i.e. the effect on the b
not immediately apparent on selection. 
 
These resources can be ac
different configurations are called ‘interaction strategies’. Wright et al. (2000) describe 
four interaction strategies that are relevant to HCI: 
•  Plan following: this involves the coordination of a pre-computed plan, and a histo
of what has been done so the next step in the plan can be worked out. The goals w
be steps in the plan and the current state may be needed if there are conditions in the 
plan.     185
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rent state with some 
future desirable state. Steps in the plan then need to be coordinated by recognising 
s that can be taken at different stages in action affordances; and also 
ey can do in the situation (the 
action affordance) and they will need to know what their actions will do (the action-
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es show some of the ways that people coordinate internal and 
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Also motivated to add more organization to DC analyses Furniss and Blandford (2006) 
report a DC analysis of the London Ambulance Service control room. This analysis was 
structured to make similar future analyses more guided, and the consequent prototype 
methodology was dubbed DiCoT: Distributed Cognition for Teamwork (Blandford & 
Furniss, 2005). This was motivated by observations that DC did not have an ‘off-the-
shelf’ methodology (Rogers, 1997), which was thought to contribute to the lack of 
visibility and use of DC in the HCI domain (Wright et al., 2000). DiCoT has since been 
applied to an agile software systems environment (Sharp et al., 2006). The DiCoT 
approach was informed by creating overlapping models of the system as proposed in 
Contextual Design (Beyer & Holtzblatt, 1998). Five models are proposed in DiCoT. 
•  Plan construction: the output of this interaction strategy is a plan; and it entails 
coordinating goals, current states, action affordances and action-effects. First a goa
or number of goals will be generated by comparing the cur
potential action
what effects these actions will have.  
•  Goal matching: this is different from plan following in that users will make 
decisions on what to do next without a higher level picture of the order of their 
actions or how these actions fit together. They recognise and complete goals at a 
more local level. They will need to know what th
effect) to decide on appropriate actions. 
•  History-based selection and elimination: Whilst in the midst of interaction, history 
can play an important role. For example, to inform their choice users may use a 
history of past events: a previous choice which led to a good outcome would 
encourage users to make the same choice, and an unwanted outcome should pro
a different choice. An illustration of this might be going to your
where you know you’ll get good food and good service. 
These interaction strategi
external resources to perform tasks. Wright et al. (2000) warn that designing to suppo
these strategies is not just a question of externalising resources. Interaction episodes 
have to be supported intelligently with the context, users and tasks in mind. The 
Resource Model provides a structure to start reasoning about the configuration of 
resources for action.      186
Each has a set of DC principles that relate to it to help guide analysis (DC principles 
associated with each of these models are included in Appendix B). These five models 
are described below and are used to structure the analysis in Chapter 9:  
 
(1) Information Flow Model 
This model strongly relates to Marr’s (1982, cited in Hutchins, 1995a, p. 50) upper 
levels of cognitive description in that it describes the abstract information flows without 
committing to how these are realised in practice, i.e. at the implementation level. First 
of all the overall function of the system should be described, then this can be expanded 
to describe how the information transformations and propagations happen. In the DiCoT 
analysis this goes as far as recognising what agents in the team are performing what 
tasks and what information they communicate to each other without commitment to 
artefacts and tools at the implementational level.  
 
(2) Physical Model 
The physical model describes those factors that influence the performance of the 
system, and of components of the system, at a physical level. This description is 
important from a Distributed Cognition perspective as those things that can be 
physically heard, seen and accessed by individuals have a direct impact on their 
cognitive space and hence will shape, empower and limit the calculations that 
individuals perform.  
 
(3) Artefact Model 
The influence of artefacts on the performance of system components, and hence the 
system as a whole, is very important for an analysis using Distributed Cognition. From 
a DC perspective the environment that we inhabit plays a central role in cognition, 
bringing artefacts, representations, and environmental affordances into coordination.  
 
(4) Evolutionary Model 
The evolutionary model considers how cognitive systems have evolved over time. This 
could be the reorganization of subsystems, the introduction of new technologies and 
tools, or the coordinating abilities of the individuals involved. The time frames over 
which these changes can be mapped can vary, e.g. a new member of staff learning to 
perform their job, or the developments in commercial aviation over a 100 year period. 
Hutchins (1995a) makes the case well that the current cognitive systems which we take     187
for granted rest on the shoulders
in 
ideas, and my own ongoing developm   
 
l Model 
Hutchins (1995a) is specific that where different people are doing different tasks in a 
oing without a social organization of the distributed system is not an 
option. This model considers the social organizational aspects of distributed cognitive 
enon, so it needs to be adapted for the current analysis. 
n 
This background section has introduced DC th
them
appropriate theoretical grounding to move on to the analysis, where the interview data, 
i
 of their predecessors, e.g. typing this thesis has history 
language, writing, typing, hardware, software, many published research papers and 
ent and understanding.
(5) Socia
cognitive system d
systems. These may be the social structure, the power relationships between people, 
political agendas, and rapport between individuals.  
 
rol room observations where there are  The original DiCoT study was done on cont
physical and observable phenom
Also, the last two models, evolutionary and social, have not been well developed and so 
their application to our context needs to be evaluated. In terms of the current work 
DiCoT provides a further example of how DC representation, analysis, and themes 
differ, which gives inspiration and potentials for our own analysis. 
8.4 Conclusio
eory to the reader by first covering its 
core tenets (Section 8.2) and then showing how different representations, analysis, and 
es manifest themselves in different DC studies (Section 8.3). This provides an 
ins ghts from the data, and theory merge.     189
cognition 
9.1 Method 
The coverage of different DC studies in Section 8.3 illustrates that there are several 
have a foundation of approaches, 
f the DC theoretical framework.  
Halverson (2002) agrees that the value of theory should not be judged on whether it 
ve representation of reality but how well it shapes and describes that 
ises four attributes for what theory 
ollaborative Work), which relates to 
n 
he world. 
rovide a conceptual structure so that we can 
see how it maps to the real world, and allows us to communicate this perspective to 
ake inferences, to see how things 
work and affect each other within its conceptual description. 
theory should be able to be applied at the right level, so the world 
ld 
 
Chapter 9: Distributed 
analysis 
 
ways to do a DC analysis. However, we now 
representations and themes to build on for our own study, the goal of which is to 
provide an explanation of our data in terms o
 
provides an objecti
reality for insight. Halverson (2002) also recogn
should provide for CSCW (Computer Supported C
characteristics of explanatory theory more generally, and what we want for a descriptio
of usability practice: 
•  Descriptive power: the theory should help us make sense of and describe t
•  Rhetorical power: the theory should p
others. 
•  Inferential power: the theory should allow us to m
•  Application: the 
can be understood and interventions can be made to impact on the situation in 
accordance with the theory’s description. 
When developing our explanation of usability practice from a DC perspective we shou
have these attributes in mind. 
 
Hutchins and Klausen (1996) describe the application of DC theory to observations of 
one simulated airline flight as a problematic cognitive activity where data and 
theoretical concepts need to be mapped. In our case, different types of propagations and
transformations have affected the analysis. For example, a research issue has led to the     190
isions in terms of the interviewees and the questions asked. The interviews 
ws and experiences, which have been 
transcribed verbatim, then coded, and qualitatively analysed. Finally now DC has been 
selected to apply to the data. In terms of a coordinated activity this is a complex process 
involving different levels of representations, propagations and transformations. In their 
observational work Hutchins and Klausen (1996) state that they will “weave together 
pretations, and the ethnographic grounding as they are needed 
 present a theoretical account of the observed events.” 
 fashion. The DC literature was then 
loit how this theory could further enhance and 
 takes advantage of the theory that has 
ince there is not a simple, fruitful, 
 of combining the two. For the sake of validity a template of ‘theory, 
support, and discussion’ will be adopted to bridge the gap between the theory and the 
iate. This theoretical step builds on the qualitative analyses 
ent 
ent 
he structure. The first two levels overlap heavily with the information flow 
appeared most applicable at the representational level, level 2, where computational 
entational level is not 
reading and exploration of certain papers. This has led to methodological decisions, 
sampling dec
have been an expression of the interviewees’ vie
the data, action, the inter
in a narrative that seeks to
Similarly, we will weave together the data, quotations, codes, insights from the 
qualitative analysis and the DC theoretical framework to create an explanation from this 
perspective.  
 
DC themes emerged from the data in a bottom-up
used in a top-down manner to exp
consolidate patterns in the data. This analysis
been built in the analyst’s head. One can therefore draw on insights between data and 
theory as they present themselves to the analyst s
systematic way
data where appropr
performed in the website domain (Chapter 4) and the safety-critical system developm
domain (Chapter 6). 
 
Determining how best to represent this DC analysis was non-trivial. It should involve 
insights and representations from the literature, and have a structure amenable to the 
insights from the analysis, the union of which is not immediately obvious. The structure 
of the analysis follows Figure 9.1. It has been developed through iterative engagem
with the literature and how best to represent the emerging analysis. There was not a 
prior structure for the analysis. Marr’s three levels of cognitive description provide the 
backbone to t
model presented in DiCoT. Through iterative development the Resource Model 
structures are coordinated but the actualisation of the implem    191
ses the five DiCoT models 
to structure the analysis with DC themes woven throughout. 
made. The implementational level of the analysis, level 3, u
 
Figure 9.1 will be used as a map to support the reader’s awareness of where they are at 
the beginning of each section of the analysis.  
Figure 149.1. Structure of the analysis. 
 
 
9.2 Information Flow Model: 
 properties of a system at different levels (1982, cited in Hutchins, 1995a, p. 
50). The highest level is the computational level which captures the overriding 
. In HF/usability practice the overriding 
 exceed a 
lient’s need under constraints and finite resources. 
Marr’s Computational Level 
(Level 1) 
9.2.1 Theory  
Something that Marr’s three levels of cognitive 
description gives DC is the ability to describe the 
functional
computational purpose of the system
computational purpose of the system is:  
 
To provide Human Factors/usability input, feedback and advice to satisfy or
c    192
 professionals are paid to provide. 
his case, the mapping is between the client need and the 
apabilities of HF practice. This defines HF practice as the unit of analysis, recognised 
g 
nted in 
9.2.2 Support  
This computational purpose of the system is evident throughout the interviews in both 
domains. The work is driven by some sort of need, something is done to meet that need, 
then the result of what was done is communicated to the client to hopefully fulfil the 
need. This is the service that usability and HF
 
As discussed above, this computational level provides the main mapping that needs to 
be performed by the system. In t
c
previously as the usability component, with the client need as the input, the processin
as the HF work, and the output as the communication of results (this is represe
Figure 9.2). 
Figure 159.2. HF practice at the computational level. 
 
9.2.3 Discussion  
This representation seems trivial but it provides focus on the computational functioning 
of the system. In terms of a more detailed analysis all three parts are expanded upon and 
ifferent ways at the representational and implementational levels. As an 
esearch, this abstract computational view provides an overarching 
.3.1 Theory  
m 
ns, 1995a, p. 50). Figure 9.3 represents 
resentational level. The numbers in 
grey correspond to the section numbers below which describe those parts of the figure. 
realised in d
analytic tool for this r
apex from which varying HF/usability practices and domains can be subsumed.   
9.3 Information Flow Model: 
Marr’s Representational Level 
(Level 2) 
9
Marr’s second level expands on the first by 
making further commitments to how the different computational elements of the syste
are coordinated (1982, cited in Hutchi
computational elements of HF practice at the rep    193
 
tional system is instantiated further at the implementational level. For example, 
e reflect on the formation of goals and plans, and how these are coordinated with 
tional elements of HF practice at the representational level. 
These descriptions contain explicit reference to the Resource Model as the coordination
of abstract resources proved appropriate at this level of analysis: i.e. before the 
computa
w
affordances and action-effects in the computation of the system.  
Figure 169.3. Computa
 
The numbers in the figure correspond to the sections below: 
Human Factors and usability are normally only part of, or servicing a much bigger 
rtain to those parties which use HF services both internally 
They are organisations that have technical, social, business and political agendas, some 
ntentious between different parts of the same organisation. 
 
9.3.1.1 The wider client system develops a need 
9.3.1.1.1 SUMMARY 
The wider client system develops some sort of need. This might be a wider need which 
Human Factors practice can contribute to, e.g. the clients might wish to design a new 
product line, or regulators of their industry say the client requires HF input into a 
process or problem. 
9.3.1.1.2 DETAIL 
system. Clients, which pe
within a company and externally through consultancy services, vary tremendously. 
of which might be co
 
The client need might not be a well formed HF issue.     194
 be 
for them, or the client may have never heard of HF before 
their regulator said they must get HF input.  
ple, 
tems, selecting the most 
ppropriate product to buy for the Navy, seeking input into wider decisions such as 
e 
.3.1.1.3 RESOURCE MODEL 
From the client perspective they might construct a plan and follow this plan to achieve 
ider goals and plans, the HF practice might only be aware of and contribute to 
action strategy the HF practice follows in this case would be 
t’s perspective. 
y plan construction and 
ject work. 
 
The client may use HF services regularly, the client may have heard of HF and
exploring what HF could do 
 
The client need is not always about money or revenue generation directly. For exam
it may be about meeting safety standards in transport, complying with regulators in the 
nuclear industry, maximising performance of weapon sys
a
allocating budgets on product development, improving the design of a control panel, 
making customers feel more satisfied on an ecommerce site, reducing personnel on an 
oil rig, or providing evidence that a particular DVD system is the easiest to use on th
market.   
9
In terms of the Resource Model this part of the process is about goal formation in terms 
of the interaction between a client and HF practice. The client’s need is generated by 
comparing a current state to some future state which they wish to achieve.  
 
their wider goal, e.g. to increase revenue by 10% in this financial year. In terms of the 
client’s w
a small part. So the inter
goal matching from the clien
 
From the HF perspective the client’s goal might only be met b
plan following in pro
Collaborative interactions coordinate resources in different ways depending on their 
roles, goals and plans, e.g. someone’s simple goal might be another person’s 
accumulative output from complicated plans.  
9.3.1.2 A project is negotiated to meet the client need 
9.3.1.2.1 SUMMARY 
The client does not always know what they want from a HF practice, and so one of the 
first jobs is negotiating what they actually need. This negotiation might involve     195
ds 
 
9.3.1.2.2 DETAIL 
ed that they wish to satisfy. This may or may not be a well 
a HF 
 
ney 
they might be happy with a heuristic evaluation. 
The project work can be offered as a series of work packages so that the client has some 
RCE MODEL 
 terms of the Resource Model the plan construction interaction strategy is key to this 
he goal of the client might not be the same as the goals of the HF practice but they will 
n use 
eir 
ith their experience of 
ce of different practices, methods and template 
solutions to increase the likelihood of reaching a satisfactory solution for the client. 
t this action given it has 
proved successful in the past. 
translating a business problem into a HF issue, appropriately scoping the client’s nee
into manageable HF issues, and organising appropriate time and budget to be available 
to do the work. 
The client will have a ne
specified HF issue. Negotiation between HF practice and the client will need to take 
place to come to a common understanding about the need, perhaps translating into 
issue, scoping what HF can provide, and to negotiate what resources would be available
to do the work. For example, the client may not have, or not want to spend, the mo
for a full user test when 
 
control over what they select to fund rather than it being one big offering. 
9.3.1.2.3 RESOU
In
stage, which involves coordinating goals, the current state, affordances and action 
effects. 
 
T
need to coordinate. 
 
The HF practitioner will use their expertise to interpret the client’s need, and the
their internal knowledge of affordances of what to do in such a situation, matching th
capabilities to the client’s issue. They will also coordinate this w
action-effects, i.e. use their experien
 
By this interpretation the action-effect resource seems related to the history resource. A 
history of previous actions and states, and how these fit together, give an indication of 
the likely effect from an action. For example, a history of projects where user testing 
has been successful might impact on the decision to selec    196
Beyond the technical implementation clients and practitioners will have their own 
 be done in a situation (action-effect, and affordance) given 
, methods and practices they know 
and are used to. This relates to the ‘history selection and elimination’ strategy whereby 
es and working relationships are brought into coordination to 
out. 
rk can be carried out. This 
les to a specific time and budget. The instantiation of how this 
 is carried out will vary tremendously between different projects, 
practitioners and industries. 
9.3.1.3.3 RESOURCE MODEL 
 
reed and a history of 
what has been done on the plan. The goals will be the steps in the plan and the current 
here are conditions in the plan, e.g. user testing cannot be 
 
e person doing the work does not know how it 
d 
butes to the wider plan. 
 
prejudices of what should
the past experiences that have and have not worked (history). This may mean that 
clients and practitioners prefer working with people
past project experienc
influence future ones. 
9.3.1.3 The project work is carried out 
9.3.1.3.1 SUMMARY 
Once there is agreement and commitment to a plan of work it can then be carried 
9.3.1.3.2 DETAIL 
Once there is a commitment to the plan then the planned wo
will be a set of deliverab
project work
In terms of the Resource Model the plan following interaction strategy seems most 
appropriate here. However, depending on the coordination and knowledge of the people 
in the project goal matching might be more appropriate. 
Plan following involves the coordination of the plan that was ag
state might be needed if t
performed until the participants have been booked, the tasks have been written and the 
prototype is ready for use. 
Goal matching might be appropriate if th
fits into the wider plan. For example, they may be a junior member of the HF team an
be told what tasks to do on a task by task basis. Hence they will complete goals at a 
more local level but do not know how this contri    197
dations are written from the project 
The HF practitioner will need to distil results, recommendations and advice that were 
rk phase of the project (Section 9.4.1.3). 
edesign of an 
terface, a Word report, a PowerPoint presentation and some video footage of user 
e distilled in such a way that they have the desired effect on 
If  t 
thi as it 
foc sults 
an
ac f 
so
9.3.1.5 Results and advice are communicated to the client 
ng the results and recommendations 
he report does not 
serves 
sig
9.3.
uraging clients to observe user tests first hand when they 
e communicated in prose 
(Section 9.3.1.6). 
 
9.3.1.4 Results and recommen
output 
9.3.1.4.1 SUMMARY 
gleaned from the wo
9.3.1.4.2 DETAIL 
Generally, any HF work will result in some sort of tangible output, e.g. a r
in
tests. These results have to b
the audience. 
9.3.1.4.3 RESOURCE MODEL 
we consider this step as a translation of the results into a form amenable to the clien
s summative step does not appear to have much relevance to the Resource Model 
uses on resources for action. However, this should have relevance because the re
d recommendations should not be written as just a summary but as a resource for 
tion. The project report should provide clients with information of the current state o
me interface, goals for improvement, and plans of how to best achieve this. 
9.3.1.5.1 SUMMARY 
This is heavily related to, but separate from writi
because (1) results and advice can be communicated outside the official reporting 
channel, sometimes deliberately and sometimes informally; and (2) t
always equate to the communication between the parties and so this step de
nificance of its own. 
1.5.2 DETAIL 
(1) Practitioners reported enco
could as this carried some influential weight that could not b    198
(2) hat 
they wish th ee’ in the document, and what they actually ‘see’ are different 
d 
gain, there is a choice of how to instantiate this process and this will be affected by the 
st 
ge 
 from the project work if the HF work is 
ork. 
9.3.1.6.2 DETAIL 
tly from the project work. One 
bserved by the client, e.g. some practitioners 
ests because it carried some special 
ds one could imagine having a 
lso 
re formally the work of the HF practitioner might be closely 
tegrated with the client, i.e. they might have an advisory role on a committee or team 
 The report is normally a document written by the HF practitioner. However, w
e client to ‘s
things. 
 
The report is normally accompanied by a presentation to the clients to summarise an
explain their findings but this is not always the case. This goes some way to bridging 
the gap reported in (2). The HF practitioner has a variety of different modes of 
communicating to the client including meetings, presentations, reports, video clips, 
quotations from users, statistics, graphs, diagrams, and models. 
9.3.1.5.3 RESOURCE MODEL 
A
different ways the practitioner can see to communicate (affordance), what effect these 
different ways of communicating are likely to have (action-effect), and the experience 
of how they normally communicate and what success these actions have had in the pa
(history selection and elimination – interaction strategy). 
9.3.1.6 Project work can be communicated without a results sta
9.3.1.6.1 SUMMARY 
Communication of results can happen directly
observed or integrated into the client’s own w
The communication of some results can happen direc
way this can happen is if the HF work is o
reported encouraging clients to observe user t
influential weight that a report could not; other metho
similar role are panel discussions, focus groups and workshops. Project work can a
be communicated informally if there is a close working relationship between HF 
practitioner and client. Mo
in
where the communication actually forms the project work. 
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gain, the Resource Model does not at first seem to have immediate relevance from the 
HF perspective as this can be viewed as an output stage. However, from the wider 
system view we can see that this output should provide resources for action for the 
client, e.g. information on the current state, goals and plans. 
9.3.1.7 Some results and advice lead to client need 
9.3.1.7.1 SUMMARY 
The output of a project might raise new questions or identify potential research areas 
that were outside the scope of the study undertaken. 
9.3.1.7.2 DETAIL 
A goal of HF work is to satisfy the client’s need in terms of the agreed plan (Section 
9.3.1.2). A wider HF goal will be to generate more work from the project so they can 
continue to do work and function as a business. 
.3.1.7.3 RESOURCE MODEL 
gain, the communication should be seen as providing resources for action, not only in 
response to the client’s need and a move toward that goal; but a resource for action that 
ork. 
agreement, work, and 
nterviews. Three quotations have been 
bed in Sections 9.3.1:  
lient system develops a need 
meet the client need 
“  so it could be we 
have got this   out this, this and this about it. Or it could be 
t nd we want to know why they're happening or 
w have this idea for stopping it and we 
w h what their problem is and what 
t  experience to think about whether that is the 
right thing,  ey want to know something and you might 
t what they really need to know. And then you have 
that discussion and think about a suitable method based on their budget, time constraints 
9.3.1.6.3 RESOURCE MODEL 
A
9
A
includes the potential for more HF w
9.3.2 Support 
This computational view of project need, negotiation, 
communication was evident throughout the i
selected that show support for the processes descri
 
Respondent S2 support for: 
Section 9.3.1.1: The wider c
Section 9.3.1.2: A project is negotiated to 
You start off and you try and talk to them about what their problem is,
design and we want to find
hese kind of accidents keep happening a
e want to know how to stop them happening, or we 
ant to know whether it works. So you'd start off wit
hey want to know. And then you'd use your
because sometimes they think th
hink from your experience that it isn't     200
es they just have prejudices about what kind of methods 
they think are good and bad, and you have to usually fit into those as well, or you have to 
t 
Section 9.3.
 
 
. 
 are 
rces. 
 
By reflecting on this level of representation it is more apparent that interview questions 
ere focused on trying to get generalities (at level 2), which were often met by answers 
starting with ‘It depends…’ because the instantiations vary (level 3). For example, a 
s do you use?” or “How do you report your results to 
and everything else. Sometim
do a good selling job of your own idea.” S2 
 
Respondent W8 support for: 
Section 9.3.1.3: The project work is carried out 
Section 9.3.1.4: Results and recommendations are written from the project outpu
Section 9.3.1.5: Results and advice are communicated to the client  
1.6: Project work can be communicated without a results stage 
“If a methodology allows it we always encourage [clients] to come and watch, we think
that they can learn much more from actually seeing users use a product than they can 
from actually reading a report.” W8 
Respondent S10 support for: 
Section 9.3.1.7: Some results and advice lead to client need 
“I will go ‘I’ve got this error’, as I did on a control room for a [Industry A], and my error 
related directly to the design of the graphical interface and then you start getting into 
arguments depending on how flexible you are with the client, the client may go, ‘that’s a 
really good point, I’ll give you a little bit of extra money, can you do me an interface 
study?’” S10 
9.3.3 Discussion 
This representational perspective details computational parts of the HF practice system
Here, when looking at issues of method use, such as the adoption and adaptation of 
methods, we can see that computational effects on method use happen long before the 
project work stage, and these functionally affect the system long after the project work 
stage. Method use is just part of a wider computational system of HF practice. They
not an end in themselves but a means to help achieve the wider computational goal of 
the system; i.e. to provide HF input, feedback and advice to satisfy or exceed a client’s 
need under constraints and finite resou
w
question such as, “What method
the client?” would be answered by referring to the variability and the specific 
dependencies of the context. The computational effects of some of these instantiations 
are discussed in the next sections which cover the implementational levels (level 3).     201
plex cognitive system: social, 
ation flow, artefact, evolutionary and 
Figure 9.4 indicates the different themes that 
this level of analysis. These different themes make up the 
usability practice. We will reflect on what this description gives us for explaining the 
adoption and adaptation of methods in practice at the end of the chapter. 
Figure 179.4. The themes described in the different models. 
 
9.4 Marr’s Implementational Level (Level 3) 
This level of analysis will be structured using the 
five models of DiCoT which address different parts 
of the com
inform
physical models. This implementational level makes 
further commitments as to how the computational 
system is actually instantiated. However, these 
instantiations are still somewhat general as we abstract across different case studies and 
contexts. 
 
are referred to in the different models of 
computational description of 
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em within which it is embedded. In the 
•  the division of labour;  
  the wider complex cognitive system;  
Pr  some 
co
be
pe
alt
ma
you end up being almost a negotiating power between 
tem 
ion 
ponent parts there 
9.4.1 Social Model: Marr’s 
Implementational Level (Level 3)  
When work is distributed between people working 
together the computations of that system are socially 
distributed and are functionally affected by 
phenomena at the social and organisational level. 
This social model tells a story of how labour is 
distributed in HF and the wider social syst
subsections below we look at:  
•
•  the unit of analysis being a plug and play usability component,  
•  the HF practitioner as a researcher;  
•  the career development of the HF practitioner,  
•  personal relationships in practice, and  
•  the functional influence of power. 
9.4.1.1 Division of labour 
actice will often involve different people working in different roles towards
mmon goal. The division of labour theme concerns itself with how tasks are split 
tween people and how they integrate together. People will bring different skills and 
rspectives to their role, which can be a benefit or hindrance in terms of exploring 
ernatives, and so as the quotation below shows the collaboration needs to be 
naged. This applies to working in different projects and organisations:  
“It's a very collaborative world, 
different groups in a company, if you're doing consultancy then you may be the 
negotiating power between what you know can be done and the client, and the client's 
desires, or if you're working internally for a company then you end up negotiating 
between I guess the designers, the artists, the technology people, the business people who 
want the product to do a certain thing or look a certain way.” W2 
9.4.1.2 The wider design and business process as a complex cognitive sys
Processes in practice are often complicated and exceed the abilities of any one 
individual, meaning different people and roles need to be coordinated. The informat
processing metaphor lends itself well to conceptualizing the different component parts 
of the design and business process and how they integrate. Like different modules of the 
mind, or different chips in a computer, we are interested in what com    203
k as a system. Figure 9.5 
. It is 
ation 
connections to other processing units; and it is a system because it is integrative rather 
tha
the
Fig
are, what each of them do, and how they come together to wor
shows a schematic diagram of how the components of a design and business process, 
referred to by one participant (W3), integrate to form a complex cognitive system
complex because it includes those personal, technical, social and organisational factors 
that functionally affect the system; it is cognitive because it expands on the inform
processing metaphor for the mind including demarking processing units with their 
n reductionist. In this example ‘web usability’ performs a computational role within 
 wider system of the organisation. 
ure 189.5. How web usability integrates with the wider design and business processes (W3). 
 
 
9.4.1.3 The unit of analysis 
As discussed in the background section DC allows flexibility in what can be cons
its unit of analysis. Here we introduce two potential units of analysis in the system. The
first is more abstract and considered the HF/usability component as a plug and play 
technology. The second is more tangible in that it considers the HF practitioner as a 
component in the system that performs research. Both units of analysis integrate; 
however, they are at different levels of abstraction and have different consequences
analysis. 
 
(1) The HF/usability component as a plug and play technolo
idered 
 
 for 
gy 
For the purposes of our research we are interested in the HF/usability component of the 
design and business process. Our analysis suggests the usability component can be 
considered a plug and play technology, following the information processing metaphor 
of DC. Figure 9.6 provides an illustration of this metaphor. Figure 199.6. The HF/usability component as a plug and play technology. 
 
 
Just as plug and play hardware/software adapts to the system it is to integrate with, so 
the usability component adapts to ‘fit’ the business processes, constraints and research 
ce 
 it was 
 that 
e key points of the project that 
we could actually get involved in actually making a difference […] so it's obviously 
’s got too far down 
(2)
HF ow 
goals of the project that proposes its involvement. It is the job of the skilled practitioner 
to see how the usability component can best be organized to meet the business and 
research needs of a project (Section 9.3.1.2), and this may not always be in accordan
with an idealized usability process. For example, one participant discusses trying to 
design effective projects, which are also feasible for the client; considering method, 
timing and budget: 
“It was kind of difficult to do some ethnographic research or anything like that […]
just not feasible for our clients... It meant that we were limited in the methodologies
we were going to use, we just had to focus on two or thre
getting involved as early as we possibly could […] before everything
the road otherwise you put recommendations in that are not achievable within their 
timescales” W6 
 The HF practitioner as a research component in the system 
 practitioners can be viewed as research components who make decisions about h
to go about tackling a research problem, what data to gather and how to gather it, how 
to analyse this data, and what should be filtered back to the client depending on their 
research interests (Figure 9.7 illustrates these processes). Their decisions are made 
under a pragmatic guise in that all methods have pros and cons, and the context will 
have its own limitations in terms of the time, budget, and the data that is available. 
Taken together the HF practitioner performs a complex set of coordinating actions for 
HF work. 
    204    205
Fig d 
filt
ure 209.7. The HF practitioner as a research component, coordinating research activities an
ering to clients.  
 
 
Sometimes traditional HF methods might not be applicable for some data and research 
questions and so the practitioner must reflect on the situation using their experience and 
propose a way forward, whilst being mindful of practical, ethical and validity 
requirements. The quotation below refers to a large research project which involves the 
processing of different types of data, which falls outside the scope of tradition
methods; also
al HF 
 noteworthy is the practitioner’s opinion about drawing these strands 
of analyses more than others:  
If 
r component form part 
of  ons 
de k 
an  
different contexts. Both of these components perform a role in bringing various 
 
 can 
together whilst valuing some types 
“I’ve just done [a] big piece of work […] dealing with […] work place fatalities, 
including all industries […] they collected the accident data over the last five years […] 
several hundred accident investigation reports to go through […]. I [did] some field work, 
interviews with investigators and professionals, talking through the issues and getting 
some opinions about why they’ve happened. It’s all about pulling things together, you 
need to process it, take people’s opinions and process it, but most importantly, to use the 
technical analysis, the stats to analyse the trend, make sure if anything happens it is 
statistically significant and not by chance, so you need a testing method for the data. 
you just use the graph, it may show a trend, but this can just be by chance, and it can be 
misleading.” S9 
Here we see that the HF/usability component and the practitione
a subsystem which can reconfigure themselves to perform the required computati
manded by the wider system; i.e. they will reconfigure to provide HF input, feedbac
d advice to satisfy or exceed a client’s need under constraints and finite resources in
resources into coordination to affect information propagation and transformation of the
computational system. They provide a mapping from the client’s need to some HF 
advice or solution that should hopefully satisfy that need. In this respect the client    206
nt – the maturing practitioner 
There are different levels of seniority in HF 
the
inv
be t S12 describes the 
 
o take on much more 
asis. 
ic? 
volved in the strategy development, absolutely.” S12 
al 
Section 9.3.1.2 through 
 9.3.1.5). This appears to fit the Hutchins (1995a, p.203) diagram showing how social 
er 
 a 
ng further divided. 
he boxes represent people’s different areas of responsibility. 
use HF/usability services as a smart interface, where the client can give them a problem 
and expect a solution without actually getting involved in the detail. 
9.4.1.4 Career developme
practice. This can affect the computation of 
 system as more senior practitioners might tackle more complex tasks and be 
olved in planning and negotiation with clients, whereas more junior members might 
 managed as resources to perform project tasks. Responden
hierarchy of career levels in their company and outlines some differences in roles: 
“[Tier A] is students, [Tier B] is admin staff and so on, [Tier C] is graduate, [Tier D] is 
graduate with experience or possibly MSc […]. The sort of job description for a [Tier C] 
would be: do what you're told and do good work, the job description for a [Tier D] would
be do what you are told, produce good work, write the odd bit, make the odd customer 
contact, make a presentation, bring something back from the customer and work with the 
team to develop it, that sort of thing. My job role would probably be described as all of 
the above plus actively pursues contact with customers and go out and solve their 
problems for them […]. As you get to [Tier F] and [G] you tend t
team leadership generally rather than just on a project by project b
I: More strateg
R: Yeah and being in
As a practitioner progresses in their HF career they develop experience, skills and gain 
more responsibility. The less experienced members of staff will be managed and 
supported by more senior members. Here, the lower levels of a staff hierarchy become 
resources to be nurtured and coordinated to perform the work of the organisation. 
Referring back to the Resource Model we might expect novices to be involved in go
matching and plan following (Section 9.3.1.3 and 9.3.1.4); whereas more senior 
members of staff would also be involved in plan construction (
to
structure can be superimposed on goal structure (Figure 9.8, which is explained furth
in Appendix B). Here it shows that more senior members higher up the hierarchy have
broader picture of how goals fit together whereas those at the bottom have a quite 
detached view of the tasks they complete. This is shown by the goal, ‘G’, being split 
into sub-goals lower down the hierarchy, SG1 and SG2, and these bei
T    207
5a)  Figure 219.8: Goal Hierarchy and Distribution of Responsibility (adapted from Hutchins (199
pp 203) 
 
In terms of the coordinating resources the two biggest resources that a novice might la
are affordances, i.e. knowing what can be done with a given issue, and action-ef
knowing the likelihood of effects given possible actions. Once someone has gained
sufficient experience the choice of methods might almost seem trivial when an 
appropriate grasp of the problem has been reached. By our interpretation, after a series 
of questions about the use and merits of different methods respondent S5 queries this 
line of questioning because unlike the interviewer the methods have a very clear and
specific application that makes the line of questioning trivia
ck 
fect, i.e. 
 
 
l, i.e. the method’s 
“I: […] what do  t checklists, guidelines, standards? 
ow 
 kn
we debating this ndards are bad or out of date, I’ve been writing 
guidelines and st
people might deb s.” S5 
The above quotation alludes to
experience. Respondent S11 conjectures that there is a restructuring of knowledge from 
ed o
ion that i  to 
tackle problems as s fit 
together as they ar in a course 
xt book or academic curriculum: 
“When I interviewed experts in the building industry, I interviewed a heating and 
ventilation specialist. I asked him to categorise his knowledge, and I was surprised by his 
answer. I said, ‘I expected you to divide it into heating, ventilation, etc.’ and he said, ‘No, 
affordance and action-effect are transparent to them:   
you think abou
P: I don’t kn why people, this is an incredible academic discussion, what use is a 
ow, it stops people having to think for themselves, thank god!  Why are 
!?  Standards, if sta
checklist, you
andards and checklists for twenty years!  I really don’t understand why 
ate these thing
 a change in computation within the practitioner through 
a modular
organisat
 bas rganisation as might be developed at university, to a solution based 
s developed through practice. Here the knowledge is structured
 they are presented in the world, and these knowledge structure
e used in the world, rather than how they are categorised 
te    208
 way you use it. Nobody comes to 
ntilation problem, they say - I’ve 
 freezing cold in winter. What can you do 
’s an air conditioning problem or a 
uctured differently from how the 
cine as an example. Two doctors might have the 
rk here in the UK, and one’s gone to do 
dge structure is very different. It 
ed, rather than problem-based.” 
rience so potential 
s 
een that practitioners at different levels of seniority have 
 
c k, and given wider roles and responsibilities as they mature. We 
have seen it suggested that this is due to a reorganisation of knowledge; this may make 
 people: so 
t 
rties will synchronize well. Dumas (Redish et al., 
0 at the most important factor for developers responding positively to 
a n the long term, is their relationship with usability professionals. 
endations. In this quotation 
 of the need to manage relationships both inside 
any to facilitate working relationships: 
“But we also include positive findings from our study, there are a couple of reasons for 
that, just as we try and treat our consultants like human beings we try and treat our clients 
ell, [some] people often work months or years on a product and 
that’s the way you learn it at university, that’s not the
me saying I’ve got a heating problem, or I’ve got a ve
got a building that is boiling hot in summer and
to help me? - And it is up to you to find out whether it
heating problem’. I realised then that expertise is str
subject is taught at university. Take medi
same degree, but if one’s gone into GP wo
voluntary work in Africa, after two years their knowle
has been reorganised for use. Expertise is solution-bas
S11 
Here it appears that experts’ knowledge is restructured through expe
solutions are more apparent. This seems to move away from abstract knowledge of 
methods and more toward an understanding of methods in-use (where real problem
map to particular methods more directly). 
 
In this section we have s
different computational abilities, they have different roles in the systems and different 
expertise. With this knowledge in mind less experienced practitioners are given smaller
dis rete packets of wor
affordances and action-effects more immediate and apparent to experienced
the mappings between real world problems and solutions are more direct and 
transparent. 
9.4.1.5 Personal relationships 
Relationships are important in practice as they can establish trust and confidence tha
the working practices of different pa
20 2) claims th
us bility findings, i
Trust and confidence should aid the flow of recomm
respondent W8 gives us an impression
and outside of the comp
like human beings as w
how dispiriting it is to have someone to come along and evaluate it and only point out the 
parts that aren't working well.” W8 
This management of rapport and relationships can have a computational effect on the 
system, as people may be more or less likely to take comments on board, or work the 
extra hour to do a good job. W8 stresses that this does not mean they make up or     209
lem. Once you are confident about their expertise, you 
what I expected, and I had to take over. ” S11 
Th  
res ight 
rel ry and action-effect: i.e. a person’s reputation will illustrate the history 
f how they have performed in the past which might make their choice more or less 
we select a person to do a job we want to know that the action 
ty 
ith 
ifferent social structures. Within this some people will have more power than others. In 
le will be able to influence decisions 
he concept of power has been recognised in both the website design study and the 
ost obviously in the form of the 
he client-practitioner relationship is an example of external power, but there are also 
 a company. In HF practice this relates to career 
 
exaggerate the positives just to spare people’s feelings but to acknowledge where there 
is legitimate success. Respondent S11 emphasises the importance of working 
relationships and reputation in their industry as good working relationships can allow 
that person more freedom: 
“… as you build up relations with people, you know who will deliver on time, give added 
value, show real interest in the prob
can give them much more freedom to do the job. The problem comes with unknown 
quantities. I had a problem managing a new consultant. I realised after a few weeks that 
he had not done 
e idea of uncertainty in working relationships is bad when wanting to coordinate
ources to reliably perform a function well. In terms of the Resource Model we m
ate this to histo
o
likely in the future; and if 
of selecting them for this job will have the desired effect. We want to reduce uncertain
and risk of components that would lead to the project failing.  
9.4.1.6 Power 
Within a social system there are likely to be people with different roles, and groups w
d
terms of the computation of the system these peop
more, e.g., where resources are placed, and how subsystems are organised and interact. 
Understanding the effect of power in the computational system becomes important 
because it impacts on the behaviour of the system. Power should be recognised and 
managed effectively to affect the computation of the system.  
 
T
safety-critical system development study. This was m
client’s influence on what work was done, how it was done, and what was done with the 
work after. Indeed, one practitioner in the safety-critical development study stated that 
the client was at the top of the food chain because of their influence. 
 
T
internal power structures within
development  whereby more senior members have more responsibilities and take on 
more complex work than junior members (see Section 9.4.1.4).     210
 
the client 
hich forces them to comply with accepted standards.  
k; 
different parts of the system. A brief reference to the literature reveals that ‘power’ is a 
e 9.1). Regulators and clients have 
ard 
. 
h relates 
lationships above (see Section 9.4.1.5). These powers will 
fluence what work is done, how, and what is listened to. 
 power and their subcategories (adapted from Furnham, 1997, p. 
Something which emerged in the safety study, which did not come through in the
website study, was the practice of regulation. This could be in the form of a legalised 
regulator enforcing safety standards. Here, there is a more superior power than 
w
 
The safety domain also involved HF practices auditing the quality of each others wor
here, power lies with the HF practice that is in the auditing role.  
 
This project is not about power, but the above examples show that power influences 
concept with different origins and categories (Tabl
powers which are more akin to position power; whereas HF practitioners must rely 
more on personal power. Regulators have legitimate and coercive power as it is their 
official role to enforce safety standards and take action against individuals and 
organisations that do not meet these. Clients appear to have legitimate and rew
power as they control the allocation of resources in the client-practitioner relationship
HF practitioners rely heavily on their expertise because they are specialists, but also on 
softer personal factors such as reference, charisma, and persuasive power whic
to the maintenance of re
in
Table 199.1. Position and personal
368). 
 Subcategories 
Legitimate: based on the belief that the individual has the recognized au
to control others by virtue of his or her organizational power (i.e. a high r
corporate official). 
thority 
anking 
Reward: ability to control valued organizational rewards and resources (e.g. pay, 
information).  
Coercive: control over punishments (e.g. suspensions, formal reprimands). 
Position Power  
(formal position) 
Information: extent to which a supervisor provides a subordinate with 
information to do the job.  
Expert: based on the accepted belief that the individual has a valued skill or 
ability (e.g. expert medical skills). 
Reference: based on liking of the power-holder by subordinates (e.g
superior is friends with the subordinate). Allegiance to the relationship. 
. the 
Persuasive:  ability to use facts and logic to represent a case persuasively. 
Personal Power 
(individual 
qualities) 
Charisma: attitude of enthusiasm and optimism that is contagious. 
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re 
odels. This is of little concern because we 
e precious about what is included in each model, but what they explain 
,  
ay 
apts to different clients and project 
d ‘fits’ with this context. Here we use the term ‘synchronise’ rather than 
s to another, rather 
hat 
chronise with a client, HF jargon should be reduced and effort should 
be made to talk to the client in their own terms. This also included defining usability 
an h 
9.4.2 Information Flow Model: Marr’s 
Implementational Level (Level 3) 
Information flow is a central theme to DC, which 
concerns itself with the propagation and 
transformation of information in complex cognitive 
systems. The different models overlap with each 
other in this analysis because they are about 
information flow. However, this model is most central because of its theme, with mo
 all the other m potential to overlap with
should not b
together. 
Here we elaborate on:  
•  how the usability component synchronizes into the wider complex cognitive system
•  the coordination of organisational memory and expertise in usability practice, and  
•  epistemic actions. 
9.4.2.1 How the usability component adapts with the wider system  
The previous section (Section 9.4.1.3) recognised usability practice as a plug and pl
component. This metaphor captures how it ad
contexts, an
‘fits’ as it suggests an active process whereby one component couple
than it just being a convenient match. We concentrate on five themes that influence 
synchronisation in this subsection: 
•  Language 
•  Relationships  
•  Reporting – communication channel 
•  Timing – window of opportunity 
•  Timing – reporting  
 
9.4.2.1.(1) Language  
Language was recognised as an important aspect in both domains. It was recognised t
to effectively syn
d HF, i.e. a tactic was to use terms which the client used when communicating wit    212
the rs might 
als
e 
ple within the company who 
are focused in a certain area […]   
n I first started in [Industry A] and [Industry B] it was just a multitude of 
 and speak a bit of lingo 
ut I just touch things on 
Go at 
co
co
ports, PowerPoint reports, 
resentations, screen shots, quotations, video clips, etc. There is often a recognition that 
ed on 
y 
 be fed into the 
rocess so they can be acted upon in a timely manner. The consequences of being out of 
m rather than debating the differences between HF and usability. Practitione
o need to learn the jargon of their clients to engage with them effectively; for 
example, respondent S12 recognises the importance of being able to speak the languag
to engage with different industries: 
“we are a multi-sector consultancy, but we certainly have peo
I: […] You could be someone that other people turn to for advice if they so needed in that 
sort of domain. 
R: Yeah, particularly in the domains where just speaking the lingo is a huge benefit.  I 
know whe
acronyms […] and just being able to know what an acronym is
and appear to be, I’m not saying I’m a [specialised] engineer, b
top level.” S12 
 
9.4.2.1.(2) Relationships 
od working relationships can facilitate synchronisation as the different parties th
me together know each other’s styles and preferences, trust each other, have 
nfidence in each other and can rely on them meeting expectations (See Section 
9.4.1.5). Good working relationships can also encourage more freedom and leeway 
between parties so they can get on and do their work with less doubt and questions. 
 
9.4.2.1.(3) Reporting - Communication channel 
Different channels exist to communicate results, e.g. Word re
p
these have to be suited to the clients’ needs and be timely. Special value was plac
high-bandwidth communication, i.e. talking to the clients and getting them to watch 
usability tests where appropriate. 
 
9.4.2.1.(4) Timing - Window of opportunity 
It was recognised that some projects might have a window of opportunity to allow more 
funding and flexibility in HF work, e.g. if there was a recent accident or if a compan
wanted a gold standard project then they might allocate more funds for work, making 
synchronisation more flexible.  
 
9.4.2.1.(5) Timing - Reporting 
Design and business processes are dynamic and usability issues should
p    213
n that usability issues become dated and 
Sy HF 
inp
finite resources. These five factors af how well HF synchronises with the client and 
the e 
pro the long term. 
 
bject 
 
re complexly distributed, interwoven and overlaid; and that as memory 
crosses between groups and across times it gets de-contextualised and re-contextualised. 
ts of organisational memory that have presented 
at 
 
y be a 
distinguishable item transferred between two communities which requires 
interpretation.  The first boundary object is the problem or client need; here the client 
may have a safety or business issue that needs to be clarified as a HF or usability issue 
so that it can be addressed by these services. The second boundary object flows from the 
first and is the plan or contract between the two communities; here the HF practitioners 
and client negotiate what programme of work will be done to address the need. This 
synchronisation in this respect may mea
irrelevant, which reduces not only their value in the short term but the perceived value 
of usability input in the longer term. This affects project design and reporting. 
 
nchronisation is important for accomplishing the computational goal to provide 
ut, feedback and advice to satisfy or exceed a client’s need under constraints and 
fect 
 project. Poor synchronisation will affect information and value transfer for th
ject in the short term, and the perception that company has for HF in 
9.4.2.2 Organisational Memory or Expertise 
A re-examination of organisational memory was referred to in Section 8.3 whereby
Ackerman and Halverson (2000) expanded the concept to be considered as an o
and process; as a phenomenon that can have many representational states such as an
individual’s notes or a standard group procedure for handling calls; that these 
phenomena a
We concentrate on four aspec
themselves in the data: 
 
9.4.2.2.(1) Boundary objects 
The concept of a boundary object was introduced in Section 8.3. These are objects th
are shared between communities of practice whereby the objects are robust enough to
carry some shared meaning, but will inevitably be read differently because the 
communities have different perspectives. 
 
In terms of the process of exchange between clients and practitioners we can tell a story 
of different boundary objects that facilitate the process. We take a loose definition of 
boundary objects here which do not have to be physically instantiated, but ma    214
programme of work will contain an outline of the methods used which are also 
served that the detail of different methods was 
could identify and understand what was 
n finally the most obvious case 
served that some practitioners 
its audience in mind and a report 
might check the method, the 
 these instances the boundary object serves as a vehicle to facilitate communication 
sts 
bjects 
or proposal could be used to facilitate different stakeholder 
put, e.g. from users, HF practitioners and others. It was commented that in the earlier 
e 
 
nd artefacts produced through work, e.g. 
pre tive 
the , between individuals and 
 job 
to have as much knowledge as someone who's been working in the field for ten years, and 
boundary objects; for example it was ob
actually masked by their labels – so the client 
going on but did not need to know the exact details. The
for a boundary object is the final report; here it was ob
recognised that the report should be written with 
would serve multiple communities, e.g. the regulators 
directors would want the solution, and the developers would want to know the finer 
grained details of the implementation. 
 
In
and translation between two or more communities with different backgrounds, intere
and understanding. At a finer grained level there was also evidence of boundary o
used in design, where written design requirements, a wire frame, a plan for a new 
control room, prototype, 
in
stages of a design process feedback on designs could be limited by the maturity of the 
idea, e.g. if a boundary object was not developed then people would have less idea 
about what to respond to. 
 
9.4.2.2.(2) Reuse of System Knowledge: Organizational Expertise 
Companies build up their expertise in more and less tangible ways. The less tangible is 
perhaps most obvious: through staff training, group communication and practice. Th
more tangible is, conversely, less obvious, but manifests itself through the development
of processes, methods, tools, templates a
sentation slides and reports can be adapted for similar projects. From this perspec
 effective coordination of company expertise in individuals
in artefacts is very important. Both forms of organisational expertise impact on the 
capability, reputation and track record of the company. 
 
This respondent expresses the expertise of the individual through the use of a metaphor 
with the medical domain, where a doctor learns the subtleties and realities of the
whilst working: 
“Yeah, seven years of practice, it’s like anything else it’s not that a new doctor just 
having graduated from medical school has any necessarily less knowledge or the ability     215
l 
ompany would spend time gathering information and preparing material 
 capture this knowledge, e.g. in slides for presentation:   
d 
s 
ey say ‘people who looked at 
this looked at that.’ So, I think there would be an expectation to applying that even to say 
a newspaper site, where you know people who thought that article was interesting, you 
 
om. In 
s 
l 
olutions (e.g. processes, solutions, and methods) to 
esh domains, so new designs are built on the foundations of their contemporaries. 
e 
ases in their HF work across industries, 
including some adaptation and the development of tool support (S7).  
 
it's just that the doctor working in the field has seen the cold for ten years and can 
probably diagnose a cold within three seconds of seeing the patient.... it's just repetition, 
repetition, repetition and it just builds up.” W2 
This respondent refers to the knowledge built up through experience in the individua
but also how a c
to
“usability consultancies have a lot of experience at applying this knowledge and they 
actually have slides that are prepared about information scent and whatever … they spen
…time gathering all this research that's been done by … researchers and say OK they 
work for three or four retail sites and they basically apply the same principles to each 
site” W3 
9.4.2.2.(3) Perceiving partial solutions as potential routes 
Usability specialists seem adept at noticing patterns in interfaces, as interface fragment
(Chapter 4). For example, one participant recognizes these fragments and refers to their 
expected use, which is also an example of knowledge reuse: 
“You’d tend to have that thing, like on Amazon where th
might think this article was interesting.” W7 
In another example a practitioner shows their ability to rapidly and effortlessly offer a
programme of relevant work-packages for a client wanting to design a control ro
both cases they are chunking knowledge so it can be recalled for similar but novel 
problems. Through experience they develop a wealth of partial solutions for planning 
and problem solving that can be reapplied in new situations. 
 
In Section 8.2.4 we were introduced to the parable of the ant, and how the ant’s 
seemingly advanced internal decisions are actually an interplay between itself and it
environment. Here we can see how the mature HF practitioner builds up an interna
network of partial routes so they are more easily able to tackle similar but novel 
problems in the future. Just as the ant makes use of its environment, so people 
assimilate and transfer good partial s
fr
These fragments provide scaffolding by which usability specialists think about website 
designs, safety processes and recommendations. For example, one practitioner notes a 
trend to use Goal Structuring Notation which appears to be becoming a standard in th
rail industry but now might be used for safety c    216
selves about usability through interaction 
ple, one participant 
r 4 or 5 years ago at [company A] 
d do usability testing at all during the 
n process reflects the incremental journey of the ants in the parable: in the 
ense that clients are learning about the methods, costs, timescales and potentials of 
 
es 
le. 
he actions of making moves to change the cognitive space to make decisions more 
ich changes the cognitive 
sp s 
em uld 
ca . Here 
9.4.2.2.(4) Clients’ education process 
Clients of usability services often educate them
with usability project work and practitioners (Chapter 4). For exam
refers to this education process: 
“There's an education process definitely, I remembe
trying to explain just the very basics, why you shoul
process never mind the different techniques […]” 
I: “Do you think that's changed now?” 
R: “[…] It's a lot better, it got to a point at [company A] where clients were actually 
coming in and say we want testing at this point, this point, this point.” W6 
This educatio
s
usability research they are internalising partial solutions. Through interaction with 
usability work they can progress from being completely naïve to having some 
understanding about when and where particular HF methods and processes would
provide useful input for them – so they are better placed to think about the possibiliti
themselves. 
9.4.2.3 Epistemic Actions 
Epistemic actions were defined as actions which do not explicitly move an agent closer 
to their goal but change the cognitive space to make actions and decisions more reliab
T
reliable can be related to HF and usability as they provide advice and input to make 
systems safer and more user friendly: i.e. they inform designs and decisions. Clients 
employ HF services because they provide information wh
ace for their decisions. There was evidence to suggest HF services were sometime
ployed on politically motivated grounds where an external independent report wo
rry weight to shape decisions at a senior level which an internal voice could not
the client has taken an epistemic action to change the cognitive decision space of their 
seniors to achieve some wider goal (for example Respondents W4 and S11).     217
e HF 
ructure and computational affordances are not 
One group of artefacts that has had less attention in this analysis thus far, and is more to 
do n 
wi
ma r. 
Th ider 
d 
uple of hours: 
 
id 
ferent 
formation will affect how structures are coordinated, which may have consequent 
 If 
9.4.3 Artefact Model: Marr’s 
Implementational Level (Level 3) 
The interview data that was collected does not support 
a detailed analysis of artefacts; i.e. we have reference 
to artefacts at the more abstract level rather than 
examples of specific artefacts that are used in th
process so detailed analyses about their st
possible. Such an analysis would be a different project and perhaps a fruitful one given 
the rich environment of artefacts that HF practitioners inhabit. 
 
We have already discussed artefacts in terms of boundary objects in Section 9.4.2.2 
whereby they are used as vehicles for communication throughout the HF process 
between the client and practitioner: i.e. as problem statements, as work-packages, as 
methods and as reports. 
 
 with the internal computations of HF practice rather than facilitating communicatio
th the client is tools. The work done by tools generally seems to be related to the 
nipulation of information, helping to map information from one form into anothe
e effectiveness and efficiency of this manipulation can either aid or hinder the w
computation of the system. For example, one practitioner thought editing video footage 
was too time consuming; another wanted software to help make drawing diagrams 
easier; and another said that since advances in tool support he could now do what use
to take him weeks in a co
“Now I can do one of these work load assessments in a couple of hours because all I’m 
doing is inputting raw data and the computer does the rest” S10 
These tools not only affect computation locally but also the wider system. For example,
the potential to do several weeks of work in one day would make that option much 
cheaper and more convenient for the client and so more likely to be resourced. 
Contrarily, if editing video footage is too time consuming then a practitioner may avo
this line of practice in their work. Hence the ease of transformation of dif
in
effects, e.g. the video footage might actually be more persuasive than a normal report.
we picture the HF practitioner as an ant that makes choices, they will have more or less     218
ted, e.g. generating 
iagrams, editing video, and performing calculations. Hutchins (1995a, p. 171) reminds 
an 
cus 
ey 
allow 
em to concentrate on the things they are good at in ways they are good at. For 
alysis 
ot 
 
 
g 
 
well travelled routes depending on their own experience and the people around them. 
These routes will be affected by their costs and potentials. So, the computational cost
and potentials of subcomponents will affect their coordination in, and effect on, the 
wider system.  
 
In terms of the complexity of the transformation, tools should allow practitioners to do 
the things they are good at, e.g. recognising patterns (Hutchins, 1995a, p. 155) and 
support them in tasks which they are not good at or can be automa
s 
d
us that the power of computation can come from relatively simple processes rather th
complex ones. For example, an abacus can be used to perform quick and complicated 
math but its actual operation is quite simple; here the cognitive interaction of the aba
does not equate to the cognitive task of the calculation it performs: i.e. interacting with 
the tool is simpler than the cognitive task it performs.  
 
Similar comments could be made of usability evaluation methods and tools, i.e. th
should support those tasks which the practitioner finds difficult or tedious; and 
th
example, a practitioner’s time is better spent analysing consequences of a task an
than struggling to arrange the diagram into a coherent representation. Tools should n
be overly complex in performing the tasks they are designed for, e.g. having to learn 
and use a complicated notation for a tool or method is likely to be a hindrance and must
give a computational reward for such costs. The use of the tool should be simpler than 
the cognitive task it performs, and certainly not vice versa. Tools may also provide 
support for activities that have not been conceived of yet, e.g. analysing usability 
metrics via brain scanning, and activities which someone might find impossible to do 
without the tool, e.g. eye tracking. In sum the cost of the tool should not outweigh its 
benefits in the short or long term.    
 
Here we have seen that tools perform transformations, and that the cost and potentials of
these transformations will affect their use. Tools should support practitioners by helpin
in things they are not good at or they find tedious, and allow them to concentrate on
things they are good at like pattern matching.      219
n 
me more familiar with usability practice. 
clude 
 market forces. 
9.4.4 Evolutionary Model: Marr’s 
Implementational Level (Level 3) 
The ‘parable of the ant’ (Section 8.2.4) was used to 
explain how human thinking and behaviour is 
influenced and supported by internal and external 
artificial environments which have been built up over 
generations. This applies to usability where we build 
on designs, methods, and technologies that we have inherited from previous 
generations. 
 
The evolution of internal artificial structures is evident in individuals; and the evolutio
of external artificial structures is evident in the technologies, methods, artefacts and 
processes that change over time. Hutchins (1995a, p. 374) believes these sorts of 
changes make cognition a fundamentally cultural process as the social, material and 
conceptual aspects of practice change through social interaction and inheritance.   
 
Sections 9.4.2.2.(3) and 9.4.2.2.(4) refer to how the internal structures of individuals 
change over time to support thinking about usability, both in terms of how practitioners 
learn partial solutions and how clients beco
 
Section 9.4.3 refers to how the external structure of tools can have a computational 
influence on practice and we might envision a developing repertoire of tools providing 
practitioners with more computational power over time: 
“just a five minute search on the Internet came up with this new tool called Morae, so it 
was basically, ok, we’ll order that, learn how to use it and use it on this project.  Once 
you’ve used it once, it’s there and you can use it on other projects.  It tends to be more a 
requirement of a particular project where you use it, and tools that you find are really 
useful end up going into the repertoire of the tools you’ve already got.” S13 
A full evolutionary model is outside the scope of this project, as it would involve 
analysing how usability and HF practice has changed over years, which would in
tools, methods, technological changes, with industry standards and9.4.5 Physical Model: Marr’s 
Implementational Level (Level 3) 
Analysis and insight for the physical model is limited 
by our data, as it would require a more observational 
form of analysis or questions relating to the room 
and desk layouts which were not included in our 
interview scripts. 
 
The idea of room and desk layouts did not seem pertinent for the purposes of our 
analysis, but comments about the effects of the ‘closeness’ of working relationships did 
reveal themselves in the course of the interviews which relate to this model. For 
example, one practitioner commented on the ability to ‘ask the office’ questions and 
advice about different projects; another commented that it is best to be sat with, and 
working closely with, the design team; and another commented on the need to maintain 
barriers between the design process and the evaluative process so claims to independent 
assessment could be maintained:  
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gnition 
s a complex cognitive system. It is complex because it involves different 
cets that affect its computation, e.g. social influences, information processes, the role 
“we can act as a customer friend in evaluating things as well as acting as a, potentially as
a supplier although there are various business issues associated with that so for example 
we have to have firewalls in place between supply side and customer side because if one 
part of [Company A] is trying to sell some technology to a customer and another part is 
evaluating all the technologies for a customer, we need to make sure this team don’t 
know anything about this team, because there could be conflict of interest there.” S12 
It is apparent that the physicality of co-workers, the design team and the design process 
has a computational effect on the system which is recognised and managed in some 
instances, e.g. the maintenance of firewalls between design and independent review. 
9.5 Discussion 
We have shown that usability and HF practice can be analyzed in Distributed Co
(DC) terms, a
fa
of artefacts, physical layouts, and the system history; it is cognitive because it is 
concerned with the informational flow in the system; and it is a system because it is 
non-reductionist but focused on the functional properties of the system. 
 
The analysis was developed and structured iteratively using a combination of Marr’s 
three levels of computation, the Resource Model, DiCoT and DC themes that have been     221
 
 
 
t the 
nly 
s 
been focused on building up a computational view of HF practice 
hereby the high level, computational purpose of the system was: to provide HF input, 
). 
 the client developing a need to the output of the results. 
hrough this process we can see that the issue of method adoption and adaptation is not 
, 
opt 
s 
 are suggested or whether statistics and graphs are presented. In all, methods are 
nly part of a wider computational system that have consequences and effects before 
referred to in the literature. Due to the nature of the data gathered some areas have more
analytical power than others, e.g. the interviews covered areas such as expertise and
communication, but observations were not made of HF offices and artefacts were not 
collected for analysis. This is because DC has been used as a theoretical leverage on
interview data and analysis developed during grounded theory and so it was no
main focus of the study. Indeed, the applicability of DC in describing the context o
became apparent during the grounded theory process, and the leverage it provides ha
only become apparent after the analysis described in this chapter. 
 
This analysis has 
w
feedback and advice to satisfy or exceed a client’s need under constraints and finite 
resources. This computational purpose was then broken down into more structure in the 
representational view (with reference to the Resource Model) and then further 
elaborated on in the implementational view (with reference to the five DiCoT models
This discussion will focus on the implications for the adoption and adaptation of 
methods given the wider computational perspective developed in this chapter. 
 
The representational view showed the different computational elements that are 
involved in HF work, from
T
confined to when methods are implemented. Instead, the issue of method adoption and 
adaptation is involved in the project negotiation phase – because the client need has to 
fit the technical capability, the availability of resources, the practitioner’s experience
and other constraints on the context. Here a plan is made about what methods to ad
and adapt. The implementation of the method also has consequences further along the 
process. For example, practitioners may encourage clients to watch user tests in which 
case they will receive feedback directly, and separate from an official report. Method
might also influence project reporting, e.g. whether video clips are used, whether wire 
frames
o
and after their actual implementation. So, we should be aware of how they fit into 
achieving the wider computational goal of the system and refrain from taking a 
reductionist view by focussing on methods at the implementation stage alone. 
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 do 
he 
opts and adapts methods where necessary to achieve 
this mapping. The social factors of rapport and power also play a role in the adoption 
s, and how successfully they are received. For example, people 
 
 
 and manage projects and nurture more junior members of the HF 
rofession. So, it follows that more senior members will have a larger influence on the 
to 
 
 method 
want to synchronise well 
y offering a technical solution that could be communicated well, be done on time, was 
erface that will reconfigure its 
ubsystems, including methods, so it can meet the client’s needs. 
 
Another significant area covered by the information flow model was that of 
organisational memory. This affects the computation of the system in a more fine 
grained way than has been discussed thus far. Here methods can be seen as boundary 
objects and as partial solutions that can be employed in appropriate circumstances. As 
The implementational view made further commitments as to how the computational 
view of the HF/usability system was coordinated and structured. In the social model we
saw how work is socially distributed and how social factors can strongly influence the
computation of the system. For example the picture that was described in this model 
was one where there were many people with different skills that come together to
work; and the HF/usability component fits into wider social, business and political 
issues. The HF/usability component provides a mapping between a client need and t
client solution. This component ad
and adaptation of method
with higher power will have a greater influence on what happens and how it happens;
and a better rapport and working relationship with people in power can allow more 
freedom and flexibility in choices. This happens externally with clients and internally 
within consultancies. Senior members of consultancies will not only have more power 
than junior members, but have more computational experience, contact with clients,
responsibility to plan
p
adoption and adaptation of methods in practice, and they will pass on these practices 
other members of their teams. 
 
The information flow model showed factors which affected the synchronisation of the
usability component with the client system. Once again this has implications for
adoption and adaptation as it will impact on communication, the resources, the risk, and 
the timing of the project. Preferably a HF practitioner would 
b
proven to be reliable and fell within the allowed budget. Most of these synchronisation 
issues are tackled in the project negotiation phase, where the practitioner creates a 
programme of work suitable for the client. From the client’s perspective we may see 
them as using the practitioner as an intelligent int
s    223
boundary objects, m
specialists can  n. As partial 
solution
likely   
the more they are employed the more familiar they become, making their retrieval and 
 if a novel 
g the 
ser 
al 
rtain methods, a preference 
for HF input at a particular stage in the design cycle, or a preference to work with a 
ds 
 
his 
icant 
s 
s good but the editing involved was too 
me consuming and so they withdrew from this practice. Another practitioner described 
the evolution of a tool which had reduced his workload assessments from weeks to days 
ethods need to be easy to understand at a high level so non-
be at least somewhat satisfied that they know what is going o
s those methods which have proven to be successful and useful in the past are 
to be employed again in suitable circumstances. This acts as a reinforcement as
use more likely still. This behaviour reduces the risk which is apparent
method which had not been tested is used. Like the parable of the ant: followin
scent on the beach relates to well trodden paths that will be less risky and more likely to 
lead to where you want to go. As partial solutions, methods can be adopted and 
combined to achieve appropriate research goals, e.g. interviews, questionnaires and u
tests can be used together. These partial solutions are not only internally coordinated in 
experience and expertise, but are externally coordinated in the system in documents, 
shared plans, processes and procedures. Clients will also form their own parti
solutions for their issues which may mean a preference for ce
particular practitioner or company if they have a good working relationship. 
 
A more discrete analysis of how methods are adopted, which abstracts HF/usability 
issues away from real projects, would miss system level influences which are prevalent 
in practice. Method adoption does not involve an exhaustive evaluation of the total set 
of methods that might apply to a particular issue. Quite often the chosen method will be 
one the practitioner has experience in, is competent in applying, and has confidence in. 
More widely this appears to give inertia to method adoption, with widely used metho
being used more, and less widely used and novel methods used less. This however, also
makes the system inherently more stable and reliable, and arguably more efficient. T
is because the cost of regularly learning new methods, which might not add a signif
benefit to, or worse upset, the wider computation of the system, would be very 
detrimental. 
 
The artefact model focused on tool use in practice and the effect of their transformation
on the computation of the system. It was noted that the use of these transformations 
depended on their power and their efficiency of use. For example, one practitioner 
thought video clips of user tests for clients wa
ti    224
 diagram drawing, so things like a task analysis diagram 
 
mea ay in the 
tran
pot ore technical computations, communicate results better, and do the 
ent
fac
The nd 
eir 
tho
pro
bef for designs, tools and methods into an 
round them, and more globally still they become trends and standards in industry. Here 
ational 
nts observing user tests; or the 
situation might require that formal boundaries are maintained between design and 
ce can be preserved. These computational effects 
f user 
 
al 
view has been shaped by the DC literature, which covers the system level elements at a 
could now do the same work with much less effort. Another practitioner really wanted 
tool support in automating
could be automated from a table view, and so that small changes in the structure did not
n hours of redrawing. It is clear that tools have an important role to pl
transformations that practitioners make, the more powerful and efficient these 
sformations then the more effective they can be in their work, e.g. they could 
entially do m
work faster at a cheaper cost to the client. Here tool support and method use become 
wined as we can imagine that the right tool support for a method could greatly 
ilitate its use. 
 
 evolutionary model commented on the rich cultural heritage of developing HF a
usability practices. Practitioners work in a fundamentally cultural process, whereby th
ughts and behaviours are in some sense a product of the evolving methods, 
cedures, theories, tools, technologies and practices of generations that have gone 
ore. Locally they coordinate partial solutions 
evolving repertoire of potential actions. More globally these are passed on to people 
a
we begin to get a picture of the part methods play in this shifting cultural heritage at 
local and global levels. 
 
The physical model concentrated on the dimension of closeness and its comput
effects on the system. Methods might facilitate a closer working relationship whereby a 
greater understanding can be communicated, e.g. clie
evaluation so that claims to independen
will affect method adoption and adaptation in different circumstances. For example, a 
situation where a client appears sceptical about usability work might encourage the 
practitioner to use more persuasive methods such as observations and video clips o
tests. 
 
An explanation of method adoption and adaptation benefits from such a view because it
accounts for different system factors that affect their use. A reductionist view that does 
not account for these system level elements remains impoverished. The computation    225
sis, 
nd the idea of boundary objects in communities of practice could be explored more. 
 
hich 
ramework. This theoretical foundation adds 
oherence to the different system facets that make up usability practice (i.e. that it can 
al 
 
divide it into subcomponents, processes and 
tructures; and then by the way it integrates social influences, information processes, the 
bility practice 
in 
ce 
high level. Pockets of this model could be expanded in future research, e.g. HF and 
usability practice artefacts could be collected and studied and a finer level of analy
a
These are fruitful areas of research, but remain outside the scope of the current chapter. 
This chapter has served its purpose by providing leverage for understanding this 
project’s data in a new light. By doing this we have established a computational system
view of usability practice, which provides explanatory power for how methods are 
adopted and adapted in practice.  
9.6 Conclusion 
This analysis highlights important system level elements of usability practice, w
might otherwise be ignored from a finer grained analysis. It presents these elements 
synergistically under the DC theoretical f
c
be viewed as a complex cognitive system) and so helps researchers trying to gain a 
more holistic view.  
 
The complex cognitive system view gives us an overarching abstract computation
goal which provides the apex for many different HF and usability services: to provide 
HF input, feedback and advice to satisfy or exceed a client’s need under constraints and
finite resources. It also gives us a framework for conceiving how this computational 
system operates by first helping to 
s
role of artefacts, physical layouts, and the system history.     
 
This analysis has shown that DC has potential to explain a system of usa
with different functional influences. The issue of method adoption and adaptation 
practice is understood within this system, as they are influenced by, and have influen
on, wider computational elements in the system. 
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 reader to the Resilience Engineering (RE) area, and Chapter 
 RE as leverage for thinking about HF/usability 
ea of 
vents which contributed to encountering the RE area 
included: doing the safety-critical system literature review (Chapter 5) which moved 
eson, 1995); seeing preliminary links with 
ility 
hen he 
osium on RE with that 
co
ap  not the 
 
Chapter 10: Resilience 
Engineering literature review  
10.1 Introducing the Resilience Engineering 
Perspective: Preparation for using it as leverage  
This chapter orientates the
11 develops a theoretical bridge from the literature to the data. The aim of this data 
treatment is to gain new insight into the data from a pre-established perspective: to ‘see’ 
the data in a new way. Although we use
practice, it was originally developed as a new way of thinking about safety.  
10.1.1 Self-reflection on the selection of RE 
Unlike the DC analysis the analyst had no previous experience in the conceptual ar
RE before this research project. Whereas DC was ‘ready to hand’ throughout the 
research project because of the analyst’s prior work related to this area, RE was 
encountered part way through the interviews with HF practitioners in the safety-critical 
system development domain. The e
toward a system safety perspective (Lev
usability practitioner interview data in terms of building an explanation of usab
practice as a system; having a colleague direct the analyst to the RE literature w
mentioned Leveson’s (1995) ideas; and attending a symp
lleague and seeing further links with interviewee data and the grounded holistic 
proach to my research. Unashamedly, this shows that using RE as leverage is
result of an exhaustive search of theoretical frameworks (the pragmatics of which are 
somewhat hard to fathom), but is dependent on the analyst’s experience, context and 
interest; and in this case has some role for serendipity. Importantly these leverages are 
chosen for their potential for exploring the data, they are not selected randomly and they
are not the first option. These leverages resonate with aspects of the data, and show 
potential to conceptually add to the analysis. 
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usability practice and RE builds systemic explanations of accidents;  
 process, similarly RE 
focuses on building descriptions from the operator’s perspective and understanding 
These have proven to be significant in the data and heavily relate to the RE perspective.  
 
 other 
Perrow (1999) provides foundational work for RE in his book, Normal Accidents, which 
s 
RE was selected as a theoretical leverage as connections to the theory were evident to 
the analyst, for example:  
•  The analyst had identified and was interested in building a systemic explanation of 
•  The analyst had identified that it was important for usability practice to operate 
under constrained resources and RE talks about systems operating under constrained 
resources; 
•  The analyst had identified the importance of the plug and play usability component 
adapting to the context of the project and client and adaptation to different demands 
is a central tenet of RE; 
•  The analyst had been interviewing practitioners about their normal work and RE 
concerns itself with learning about normal work as well as when failures occur; 
•  The analyst had been responding and trying to account for what the practitioners 
found interesting and important through the grounded theory
the decisions they make in their own terms. 
The following sections introduce the concept of ‘normal accidents’ (Sections 10.2); 
review definitions for RE (Section 10.3); and explore RE studies and concepts in further 
detail (Section 10.4) before showing how this systemic understanding differs from
accident models (Section 10.5). This will provide a theoretical grounding and 
vocabulary to move on to the analysis in Chapter 11, where our interview data, insights 
from the data, and theory are coordinated together.  
10.2 ‘Normal Accidents’ 
was first published in 1984. Part of the message of his book is that accidents in system
are inevitable as events will fluctuate and conspire in unanticipated ways to cause 
failure. Here we come to the idea of ‘normal accidents’: these are so called not because 
of the frequency of their occurrence but because they are a result of multiple failures 
that are not in direct operational sequence, which interact in anticipated ways (Perrow, 
1999, p.23). Here, the concept of an ‘open system’ is foundational as these systems do 
not have hard conceptual boundaries but constantly interact with their environment.     229
nt phenomena that may not have played a part in 
es a 
 
they 
a car they do not use but it just so 
happens that it is being fixed that day. They think about ordering a taxi but the 
here is not any public transport 
error 
n 
it is more 
accurate to say that none of these are sufficient causes on their own and that the fault 
t even 
gether they 
ps an 
explanation of accidents in different sorts of systems. He defines systems across two 
. The former is about the 
ithin the system. Table 10.1 
rovide 
a cl s. Perrow (1999) warns of the dangers of 
ofte esigners and operators, and where there is 
This allows for seemingly unimporta
the system description to have important unanticipated roles in that same system.  
 
Perrow (1999, p. 5-9) gives an example of a normal accident whereby someone miss
job interview, due to a set of unfortunate interacting incidents. The person gets up and 
gets dressed. They find that the coffee pot has cracked because it has been left on the
heater. So they find another coffee maker, make some coffee, but in their haste 
leave the house without their house and car keys, which are left inside. They normally 
have spare house keys hidden outside but they lent them to someone just two days ago. 
They go to their neighbour who is retired and has 
neighbour tells them that there is a bus driver strike so t
which also means all the taxis are busy. 
 
Perrow (1999, p. 7) asks us to reflect on what caused the accident: was it human 
for leaving the keys, a design fault for being able to leave the coffee pot long enough on 
the heater for it to crack, a mechanical fault because the car engine did not work, or a
environmental fault because of the bus driver strike? He maintains that 
lies with the system. On their own the failures are annoying and trivial, we migh
expect them to happen in normal operation because nothing is perfect, but to
led to a substantial system failure. 
 
Using the concept of inevitable normal accidents as a foundation he develo
dimensions: ‘complex-linear’ and ‘tight-loose’
comprehensibility of interactions in the system; the latter concerns itself with the 
coupling between different actions and consequences w
shows that these dimensions provide different system characteristics, which can p
assification scheme for modern system
tight-complex systems (the upper right quadrant in Table 10.1) where their operation 
n surpasses the comprehensibility of the d
little time to assess and recover from errors.      230
Tab
 
le 2010.1. Characteristics of different systems 
Linear  Complex 
Tight  These systems are comprehensible but 
actions will have immediate and direct 
knock-on effects, e.g. rail transport. 
These systems are incomprehensible and 
actions will have immediate and direct knock-
on effects, e.g. nuclear plants. 
Loose  These systems are comprehensible and 
will have delays and indirect 
consequences from actions, e.g. most 
manufacturing. 
These systems are incomprehensible but will 
have delays and indirect consequences
actions, e.g. universities. 
 on 
 
The idea of accidents happening due to unanticipated interactions in complex systems is 
a central part of RE. RE also covers how these systems respond and cope with 
unanticipated demands.  
10.3 Definitions for RE 
RE is a new perspective and consequently has no firmly agreed definition. In fact, the 
community have been quite open about the fact that there is not a definite understanding 
of the area, that it is fine to be in an exploratory mode, but, importantly, there is enou
participation and interest in the perspective to con
gh 
tinue its intellectual investigation and 
development (RE symposium, 2006). In Section 10.3 we offer three quotations about 
 
The second quotation emphasises that a resilient system will hope to cope with demands 
 a simple working definition of resilience as an organisation’s ability to adjust 
t 
urces 
resilient systems and reflect on what they show.  
 
The first quotation emphasises the fact that resilient systems must cope with changing
demands made on them, even when those demands exceed what they are designed for: 
 “Success belongs to organisations, groups and individuals who are resilient in the sense 
that they recognise, adapt to and absorb variations, changes, disturbances, disruptions, 
and surprises – especially disruptions that fall outside of the set of disturbances the 
system was designed to handle.” (Woods & Hollnagel, 2006, p. 3) 
from inside and outside of itself: 
“We adopt
successfully to the compounded impact of internal and external events over a significan
time period.” (Sundström & Hollnagel, 2006, p. 235) 
The last quotation further elaborates the concept of adaptation by emphasising that 
resilient systems will have adaptive boundaries concerning the type and amount 
demanded of it: 
“The adaptive capacity of any system is usually assessed by observing how it responds to 
disruptions or challenges. Adaptive capacity has limits or boundary conditions, and 
disruptions provide information about where those boundaries lie and how the system 
behaves when events push it near or over those boundaries. Resilience in particular is 
concerned with understanding how well the system adapts and to what range or so    231
o 
e 
e 
s 
0.4.2 Studying the banality 
2005) 
g and 
nt 
e we are interested in how the system performs and adapts in ‘normal’ 
operation, where strain might show and how we can maintain a buffering capacity that 
can cope with the variance that the internal and external environment will throw at it. 
of variation. This allows one to detect undesirable drops in adaptive capacity and t
intervene to increase aspects of adaptive capacity.” (Woods & Cook, 2006, p. 69) 
In sum, these quotations show that: Resilient systems are systems that adapt and cope to 
internal and external demands/disruptions, which may or may not lie within the type and 
amount of demand/disruption the system has been designed to cope with. 
10.4 RE studies and concepts: further detail 
This section expands on the background to RE by summarising some issues and points 
of interest in the domain. 
10.4.1 Normal vs abnormal performance: how and when do w
distinguish between these? 
When we move away from traditional approaches to human error, which take a more 
black and white view of when things are OK and when they have gone wrong, we hav
the problem of recognising shades of grey. In the systemic view, systems constantly 
change under demand and many different factors interplay and contribute to their 
performance. It is obvious when things have gone wrong but it is not so obvious when 
things are going right comfortably, going right under strain, and going right but on the 
verge of failure, i.e. unless the system is extremely brittle it will make local adaptation
to compensate and cope. 
1
RE is interested in what happens during normal performance and near normal 
performance. Dekker (2005, p. 30) emphasises the need to study the normal to 
understand conditions for when it might turn abnormal:  
“To understand safety, an organisation needs to capture the dynamics in the banality of its 
organisational life and begin to see how the emergent collective moves toward the 
boundaries of safe performance.” (Dekker, 2005, p. 30) 
Examples of this focus include Le Coze and Dupré (2006) who look at resilience in the 
chemical industry and look at accidents as well as what happens normally, i.e. when 
nothing significant appears to be happening; and Carvalho, dos Santos and Vidal (
who look at microincidents which are small incidents that rupture normal workin
lead to adaptive behaviour by the operators which may not be considered as an accide
or near miss. Her10.4.3 Langewiesche (1998) said that “Murphy’s law is wrong: 
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Everything that can go wrong usually goes right, and then we 
draw the wrong conclusion.” (Dekker, 2005, p. 26) 
This refers to the normal adaptations again. Under strain the system changes and copes 
so where things might go wrong they actually go right. This compensation then goes 
nnoticed and becomes part of the normal operation of the system. Resilience can be 
pe 
oo 
s. 
u
seen as the ability of a system to adapt and cope in the face of high demand, constraints 
and pressures. Here adaptability and flexibility are key properties. Woods, Wreathall 
and Anders (2006) introduce an analogy from engineering to elaborate the concept of 
resilience: that of a stress and strain plot of a spring. Figure 10.1 illustrates how 
increasing demand puts added strain on the system. In region 1 the system can co
with the demand and is not deformed in any way, in region 2 the demand is such that 
the strain deforms and changes system, region 3 represents where the demand is t
great and the system breaks or fail
Figure 2210.1. An illustrative example of a demand-strain plot 
 
 
The analogy is useful in that it highlights that in the face of increasing demand the
system will change to try to cope with that demand. There is not just a normal mode of
working out of which appears the odd failure, but there is an o
 
 
ngoing interaction 
between what the system can do and the demands made upon it. The performance of the 
tem can adapt and cope in the  system is dependent upon this interaction. The better a sys
face of increasing demands, the better its survivability and the more resilient it is.     233
es 
ing 
demand. Instead, staff make local adaptations to cope with their conditions (e.g. putting 
patients in chairs rather than stretchers because they had run out) which erodes the 
capacity for the system to cope with more pressure. It has drifted closer to failure as its 
normal resilience has become eroded. 
10.4.5 Dynamic not static 
Traditional approaches to human error have looked at almost decontextualised factors 
that have some sort of significant impact on error, e.g. Li (2006). These factors are 
isolated and fairly static for the sake of controlled experimentation. In the systemic 
approach, factors are heavily related and embedded within each other, and variability is 
a natural occurrence as the systems are more ‘open’. From this perspective the rich 
picture of contextually-dependent varying factors influencing each other is the 
interesting thing, and better reflects real phenomena. The RE perspective generally errs 
ith the philosophy that the whole is greater than the sum of its parts and so the analysis 
e failings of 
aditional approaches to human factors, which focus on the components of systems, and 
s 
10.4.4 Drift into failure (failures happen by people performing 
normally) 
This refers to the local adaptations of the system that stretch the system’s integrity, 
which almost go unnoticed as the system seems to cope. For example, Wears et al. 
(2006) report a case study of an Emergency Department whereby the department com
under increasing sustained pressure as more resources are not given to the increas
w
of static individual components remains lacking. 
10.4.6 Expansion of the unit of analysis 
Moving from reductionist approaches of isolating and testing components toward 
looking at mutually dependent dynamic factors we need methods able to cope with this 
added complexity. Following this Dekker (2005, p. xiii) points to th
tr
he suggests an expansion in the unit of analysis to notice the significant interaction
which affect the performance of the system in a more holistic manner. 
10.4.7 Insider accounts not outsider ones (Emic not Etic) 
This is to focus on creating a description of the system that is based on the 
understanding and vocabulary of the people that work within that system (an emic 
view), and not imposing a description that is led by the researcher (etic view). This is 
important for engagement with actors’ local rationality, explained below.     234
ee 
e and precise where people perform 
•
r, 2005, p. 60). For example, it may seem 
perfectly rational for a mechanic to simply replace an aircraft’s bolts by comparing 
fficial size, particularly in the 
cing 
failure. It is only when a failure oc
identified. It is in th
technical issues are drawn out and laid in front of everyone. The explanation of the 
explanation of the inte
10.4.8 Local rationality – context 
To introduce this concept we first refer to Perrow’s (1999, p. 323) discussion of thr
perspectives on rationality i.e. the way people think:  
•  absolute rationality is narrow, quantitativ
calculations for optimum decisions;  
  bounded rationality accounts for people’s limited cognitive capacities and how they 
use rules of thumb and have biases; and  
•  social and cultural rationality emphasises the diversity in people’s abilities and 
thinking. These diverse and sometimes specialist abilities then work together to 
achieve higher goals, e.g. a carpenter, plumber and electrician might come together 
to install a kitchen which they could not separately.  
Here we see that there are different assumptions made about the way people think and 
rationalise. From thinking that people make precise calculations, to thinking they do the 
best they can in their limited view of the world, to thinking of individuals’ diverse 
expertise and abilities which can be utilised effectively in group collaboration. 
 
Local rationality emphasises a person’s thinking from their own perspective by referring 
to the decision making at a local level, i.e. local in time and in place. These decisions 
may appear perfectly rational at the local level but may seem rash or irrational when 
considered away from that context (Dekke
them with the bolts they remove without checking their o
context of working efficiently and wanting to go home early, but they may be repla
‘wrong’ with ‘wrong’ and  this may be a breach of a safety barrier. Local rationality 
considers the context as understood by the actor. 
10.4.9 Blind in foresight, 20-20 vision in hindsight  
This relates to inability to recognise where and when the system may be drifting into 
curs that a causal chain that led to the error can be 
e wake of an accident that personal, management, organisational and 
causal chain may satisfy our thirst for certainty, but it may be a simplified or inadequate 
racting events that produced the failure (Hollnagel, 2004, p. 36).     235
fre
Grote (2006,
practice, i.e.
on their own. There are two types of problem
following pe  for adaptations, and the second is where 
s
gui
this ba
oth
10
Pra n 
as a nt 
d a different way of 
doing things. This is particularly the case wh e we have reflective practice. When new 
 
mig s 
or h
10
Schön (1987) describes two types of reflection: reflection-in-action and reflection-on-
action. The former takes place as events unfold, where the participant will perceive the 
ior experience, situate possibilities for 
 happens 
 
reflection-on-action. Figure 10.2 shows an abstracted version of the RDD model 
10.4.10 Managing rigid procedures and allowing people 
edom 
 p. 120) attends to the issue of flexibility and rigidity of procedures in 
 when people should be following rules and when they should be thinking 
s in this area: the first is where rule 
rsists despite there being a need
un uccessful adaptations are made when there is incomplete knowledge or lack of 
dance (Grote, 2006, p. 120). Grote (2006, p. 116) refers to loose coupling to address 
lance between rigidity and freedom, i.e. it is not just a case of having one or the 
er, but it is more a case of doing the right thing in the right circumstance.  
.4.11 Divergent local practices can become standard  
ctice can be viewed as a process of constant negotiation and renegotiation rather tha
 repetitious activity. People may work in slightly different ways, may have differe
styles, may have to tackle work that is slightly different, or may fin
er
ways of working are found they can become standard through continued practice – these
ht be better ways of doing things, or they may not: they may also be more dangerou
ave unexpected impacts elsewhere in the system. 
.4.12 The Repetition-Distinction-Description (RDD) Model  
situation as new but implicitly compare it to pr
new actions and carry out experiments to decide a course of action. The latter
further away from the event temporally, where the participant will formalize the 
situation and actions so they can evaluate and think about the situation. For example, a 
footballer will be reflecting-in-action during the game by responding to opportunities 
presented to him by his team mates and the opposition; during the half time break the
team’s coach will facilitate reflection-on-action by describing what was good, what 
could be improved, and how to change their tactics. 
 
The Repetitions-Distinctions-Descriptions (RDD) Model (Nathanael & Marmaras, 
2006) provides a graphical illustration of how reflection-in-action is distinguished from     236
t for the 
 there is opportunity 
 try something different then a ‘distinction’ in the normal routine can be made and the 
 in 
d 
l 
rmaras (2006, p. 233). RIA = Reflection-in-action; ROA = Reflection-on-action 
presented by Nathanael and Marmaras (2006, p. 233). Here repetitions accoun
normal routine actions of individuals, where these are abnormal or
to
participant reflects-in-action (RIA) to alter their practice, this altered practice can then 
be absorbed in normal routine if appropriate. Reflection-on-action (ROA) occurs
detached moments where participants may formalise new understandings of their 
situation for action; i.e. the situation is not only distinguished but described an
reflected upon away from the event which could be forced if there is a breakdown in 
understanding.   
Figure 2310.2. The Repetitions, Distinction and Descriptions (RDD) Model adapted from Nathanae
and Ma
 
 
Furthermore Nathanael and Marmaras (in their conference presentation, 2006) added a 
further cycle of reflection that could be used to describe how external descriptions, by 
external observers, are incorporated into the reflective system. Figure 10.3 illustrates 
this external descriptive cycle. This could include management observations or 
researcher descriptions much like the current thesis looks at the work of HF and 
usability practitioners from an external point of view. The resultant explanation may 
then be incorporated into the reflective cycle to affect inside descriptions, inside 
distinctions and normal practice. 
Figure 2410.3. The RDD Model with an external reflection-on-action (ROA) circle. (Adaptation 
from Nathanael & Marmaras slides (in their conference presentation, 2006)) 
 
 
Explanations of how a system works is important as this can help or hinder reflective 
cycles and learning. For example, people pay a lot of money for coaches to teach them     237
g 
 also envisage management reflecting on how they think their staff 
perform rather than how they actually perform, and designers reflecting on they think 
cause the 
igure 10.4 shows a graphic representation of the sharp-end/ blunt-end distinction. At 
to 
strategies and skills to raise their game in sport, e.g. compared to novices golfin
experts will have a greater explanation open to them with regard to specific courses, 
holding the club, the swing, etc. to reflect on and develop a persons play. This is the 
same reason why experienced pundits are employed to comment on their field of 
expertise. We could
their design will perform rather than how it would actually perform, be
explanations of these systems are inaccurate and not grounded enough. A better 
understanding will facilitate better reflection and adaptation. 
10.4.13 Sharp-end / blunt-end distinction 
F
the sharp end you have acts performed by the operator. This is housed within ever 
increasing locality of contexts, e.g. from the local workplace, to management, to the 
company, and so forth. Each level works within the context and conditions of the levels 
closer to the blunt end and influences the context and conditions for the levels closer 
the sharp end. In terms of accidents the sharp end includes the pilots, operators and 
controllers who interact with the hazardous process, but the actual failure may be 
affected by people at a different time and a different place e.g. the designer’s poor 
design of controls, and the decision of managers to cut staff and training budgets. 
Figure 2510.4. The sharp-end / blunt-end distinction (Adapted from Hollnagel, 2004, p. 63) 
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, 
lude the 
e also 
will depend 
n the context but local working conditions will normally suffice.   
t models. 
oduces systemic accident models which account for more 
omplexity than the sequential and epidemiological models that have gone before. 
 
rent 
ents 
ause of this process the metaphor of dominos 
has been used to describe this model, i.e. a sequence of dominos can be identified that 
 
t the 
ot 
 been 
 the reasoning related to this model as operators have been found to have 
sed equipment inappropriately or have not responded to warnings which has been 
sy to 
se, e.g. blaming the operator, which satisfies 
Hollnagel (2004, p. 64) also points out the relativity of the sharp-end / blunt-end 
distinction in that someone’s sharp-end will be someone else’s blunt-end. For example
the operators of a car at the sharp-end will have blunt-end contexts which inc
car’s design; but this blunt-end will actually be the car designers’ sharp-end. H
stresses that an analysis does not need to expand all the blunt-end levels; it 
o
 
We now refer to Hollnagel’s (2004) introduction of systemic accident models and 
FRAM to show the development of RE from, and differences to, other acciden
10.5 A comparison of Accident Models and FRAM 
Hollnagel (2004) intr
c
Systemic accident models rely less on reducing the explanations of accidents to linear
sequences of events and instead stress the performance variation between diffe
functional couplings in the system. We will discuss each in turn (this material has been 
summarised from Chapter 2 of Hollnagel (2004)). Accident models are important 
because they will affect the explanation and understanding of the accident: i.e. the 
models’ assumptions affect what we ‘see’.  
10.5.1 Sequential accident models 
This is the simplest form of accident model. It presumes that a linear sequence of ev
can be identified that led to the accident. Here there are cause-effect links that move 
from one step in the chain to another. Bec
caused the accident, as one domino hits another in each stage. Once the causal chain has
been identified then the events in the chain can be isolated and changed to preven
sequence happening again. This model is associated with fault trees and finding the ro
cause of the analysis, i.e. looking at the sequence of causes from an accident and finding 
the cause that started the sequence of unwanted events. ‘Human error’ has often
associated with
u
found to be the root cause of the event. The advantage of this model is that it is ea
understand and it can often provide a cau    239
plistic to 
t in ineffective management procedures, 
conditions to make an accident more likely to occur, or make the effects of an 
accident worse once it has occurred. 
•  The metaphor that is typically used to describe this model is Reason’s (1997) Swiss 
Cheese Model. The metaphor involves slices of Swiss cheese lined up side-by-side. 
Each slice of cheese represents a barrier to an unwanted event occurring. However, 
there are holes in each slice, which means that these barriers have potential 
weaknesses. The more holes in each slice, and the bigger the holes, the more likely 
unwanted events will occur, i.e. the events will get through all the barriers. Figure 
10.5 shows an arrow (on the left of the slices) trying to get through the slices, this 
represents a potential chain of unwanted events trying to get through the barriers. 
the politics in a blaming culture. A disadvantage is that it is often too sim
capture the complexity in accidents.  
10.5.2 Epidemiological accident models 
Epidemiological models inherit their name from an analogy with the spreading of 
disease, i.e. the outcome is based on different interacting factors: some are latent and do 
not have an active role in triggering the disease but influence the effects of other active 
triggering factors. Hollnagel (2004, p. 54-56) outlines four main ways in which this 
model is different to sequential models: 
•  Performance deviation: this concept gradually replaced human error, it does not 
specify its subject and refers to a deviation in normal performance rather than a 
different class of action, e.g. error. 
•  Environmental conditions: this is a more open look at the conditions that led to the 
performance deviation compared to the rather succinct root cause analysis. 
•  Barriers: these can potentially stop the spread of unwanted events. 
•  Latent conditions: these are present in the system before the accident and are 
separate from the local triggering factors that actually start the accident. For 
example, they could be dorman
communication, design, manufacturing and maintenance which could provide Figure 2610.5. A representation of the Swiss Cheese Model (Reason, 1997) 
 
Epidemiological models are able to cope with more complexity than the sequentia
models but they still search for causal linear sequences to explain accidents. They 
•  l 
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 of reasoning from an accident as in the 
 
focus their search on carriers, which can promote accidents, and look at the genera
‘health’ of the system which is the likelihood that an accident
lead to removing the carrier or erecting further barriers to prevent the accident
prevent its effects from spreading. 
10.5.3 Systemic accident models 
temic models focus on the emergent properties of the system rather t
decomposing the system into structural components and then looking at their associa
ctions. Systemic models lose the arrow which promotes a causal linear a
the arrow in the Swiss Cheese Model. Indeed, accidents still happen for a reason bu
temic model allows for events to be preceded by several events, and have several 
sequences that may be causally or temporally ordered. Als
‘sharp end,’ this is where the event actually takes place, e.g. an operator pressing a 
button; and a ‘blunt end,’ this is the context which influences the sharp end, e.g. the
al working conditions, management, design and industry. This model focuses o
ractions as parts of a whole rath
em rgent behaviour of the whole is hard to predict because small events, and 
ractions between small events, can have large consequences.  
Figure 10.6 shows events as visualised in a systemic accident model. This figure show
that although there is the same direction
sequential models the events involved in the accident might not be sequentially related,
e.g. in Perrow’s example of missing the job interview in Section 10.2.1.1 the 
contributing events were not sequentially related: the coffee pot was left on the heater 
for too long, the design of the pot did not tolerate such mistake, the spare key was 
    240missing, the neighbour’s car was broken, there was a bus strike and all the taxis were 
busy. 
Figure 2710.6. Events in a systemic accident model (adapted from Hollnagel, 2004, p. 60) 
 
 
Systemic accident models emphasise the functional characteristics of the system and so 
move away from pre-prescribed structures which would shape the analysis, e.g. linear 
causal chains, information flow processes and failure pathways. Systemic models focu
on unusual dependencies and common conditions that are associated with accidents. 
They all
s 
ow that there is always variability in the system and that this variability is not 
lways bad; for example variance can help the system learn and develop. So, systemic 
 
n 
ional Resonance Accident Model) 
This section will introduce FRAM (Hollnagel, 2004), which follows from the discussion 
of systemic accident models. We will first discuss the idea of functional resonance, 
a
accident models concern themselves with monitoring, and the management of, 
inevitable performance variability in socio-technical systems: accidents occur when 
performance variability becomes uncontrollable. Hollnagel (2004) proposes FRAM as a
method for engaging with a systemic analysis, which we discuss in the next sectio
(Section 10.5.3.1). 
10.5.3.1 FRAM (Funct
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The FRAM model takes a systemic view of accident prevention by examining the 
functional resonance between different parts of a system, and looking for critical 
variances of that system that might resonate in unwanted ways. In this conception of 
ona
e uncontrollable. Variance is in s, 
tside of which the system cannot cope. 
show how functional reson
for doing a FRAM analysis. These will be integral parts of the analysis in Chapter 11. 
 
Resonance plays a central part in FRAM. An example of resonance common to m
people’s experiences is a playground swi
learn that they have to apply energy at the right moment in the swing to carry the energy 
through and amplify the swing. In this sense the applied energy ‘resonates’ with the 
swing. Children might also decrease the amplitude of the swing by applying energy 
against its natural frequency of oscillation. Hollnagel (2004, p. 165) then discusses 
stochastic resonance, which can be described as noise in a system that can be quite 
unpredictable and enhance or decrease signals depending on its variance, e.g. a freak 
wave can be very rare and large and can be understood in 
unknown variables resonating together. Unlik
resonance “does not depend on an unknown source but is a consequence of the 
functional cou ngs in the  llnagel, 2004, p . Functio
functionall ct each other in a system
example of
 but may not be sequ
 intervi
entially related, e.g. in 
0.2) the cr
and the bus d r strike were not sequentially related   functionally coupled with
regard to ng to the inte
functional res nce, the safe functioning of a system should lie within a certain 
evitable in open system threshold so it does not becom
some resonance will be beneficial because the system can learn and adapt from the 
variance. Generally, however, if functional parts of the system have variances that 
resonate together then the activity can go over the threshold and the system can fail.  
Such resonance is therefore generally unwanted. The resonance that FRAM 
concentrates on is performance variability, so if the variability is too high it is 
approaching the bounds of control, beyond which the system cannot cope. 
 
If we reflect on the idea of normal accidents (Section 10.2) and how this relates to 
functional resonance, seemingly normal system behaviours may functionally resonate 
together leading to high variability ou    243
d 
f 
r these lines are to the middle zero axis the 
ss variability they have, the further away from the line the more variability they have. 
lly 
 
ed from 
Individually, events such as forgetting your keys, a neighbour’s car being fixed, and a 
bus driver strike may be inconsequential and considered normal; together they can lea
to a system failure.   
 
Figure 10.7 shows a graphic representation of functional couplings resonating out o
control. The different lines in the graph represent the variability in functional 
performance of part of the system. The close
le
The areas closest to the middle axis are bounded by quality margins, the area outside of 
this is the span of control. The lines can affect system performance by functiona
affecting each other. For example, seemingly detached events can functionally resonate
together, make the variance exceed the quality margins and then exceed the span of 
control; thereby meaning the system is out of control and a failure may be pending. 
Figure 2810.7. A representation of functional couplings resonating out of control (adapt
Hollnagel, 2004, cited in Dijkstra, 2006, p. 97) 
 
FRAM focuses on analysing what functional couplings have potential to lead to failure 
in a system and how these might be managed to prevent such failure. One of the 
differences and strengths of this approach is the prospect of recognising sequentially 
remote events which are closely functionally coupled in a system, which sequential and 
epidemiological models miss. These can be thought of as an unfortunate set of 
coincidences. 
 
Hollnagel (2004, p. 186- 200) describes four main steps for performing a FRAM 
analysis, which are summarised below: 
 
STEP (1) “Identify and characterise essential system functions; the 
characterisation can be based on the six connectors of the hexagonal 
representation” (Hollnagel, 2004, p. 186).     244
This step looks at the functions and goals which interact so the system can achieve its 
main purpose. These can be found by performing a task analysis but such a process can 
restrict the possibilities for finding what functionally affects a system. Hollnagel (2004, 
p. 188) instead proposes a hexagonal representation for functional components which do 
not need to define their relationship upfront like a task analysis would, i.e. the lines 
between the hexagonal components can be defined later in the analysis. The six 
connectors are represented in Figure 10.8. They provide the potential for linking with 
other hexagons in different ways in the analysis (see step 3 in the analysis). Briefly 
these connectors are: the input (I) which represents the necessary conditions to perform 
that function; the output (O) which represents what is produced by the function; the time 
(T) which represents the required time for the function; the control (C) which represents 
constraints in the system in terms of physical laws and supervisory systems; the 
preconditions (P) which represent conditions that need to be fulfilled before the input is 
processed, e.g. permission to act; and the resource (R) which represents the resources 
that are needed for the function.   
Figure 2910.8. The hexagonal function representation (reproduced from Hollnagel, 2004, p. 126). 
 
 
 
STEP (2) “Characterise the (context dependent) potential for variability using a 
checklist” (Hollnagel, 2004, p. 186). 
This step in the analysis is to identify the type of variance of each of the functions in the 
analysis in terms of variance, and the volatility of that variance. Hollnagel (2004, p. 
191-192) elaborates on, and proposes, a checklist which originates from CREAM 
(Cognitive Reliability and Error Analysis) (Hollnagel, 1998), but not all the items in the 
checklist will be applicable to all the functions, i.e. some have more emphasis on either 
the human (M), technology (T) or organisational context (O). We list the items in the 
checklist here for reference, which the reader may wish to browse:     245
•  “Availability of 
performance arily 
comprise pe
•  Training and e e 
operational exp situations, 
hence how variable their performance wi
•  Quality of communication (M, T). Another important condition is the efficiency of 
general, including interface design and various forms of operational support. The HMI is 
  Circadian rhythm (M). Whether or not a person is adjusted to the current time (circadian 
rhythm). Lack of sleep or asynchronism can seriously disrupt performance. 
rises the effects of crew resource management, as well 
of organisation (O). The quality of the role and responsibilities of 
ety culture, safety management systems, instructions and guidelines 
external agencies, etc.” (Hollnagel, 2004, p. 
tions are sought the normal process for performing 
e task should not be the only thing to construct the dependencies. Dependencies may 
input, 
em 
resources (M, T). Adequate resources are necessary for stable 
, and a lack of resources increases variability. The resources prim
rsonnel and material. 
xperience (M). The level of quality of training, together with th
erience, determines how well prepared people are for various 
ll be. 
communication, both in terms of timeliness and adequacy. This refers both to the 
technological aspects (equipment, bandwidth) and the human and social aspects. 
•  HMI and operational support (T). This refers to the human-machine interaction in 
known to have a significant influence on performance variability. 
•  Access to procedures and methods (M). The availability of procedures and plans 
(operating and emergency procedures), routine patterns of response, etc., also affect 
variability of performance. This can create a synergistic effect with training and 
experience. 
•  Conditions of work (T, O). The nature of the physical working conditions such as 
ambient lighting, glare on screens, noise, temperature, interruptions from task, etc. 
Working conditions may range from the advantageous to the detrimental. 
•  Number of goals and conflict resolution (M, O). The number of tasks a person must 
normally attend to and the rules of the principles (criteria) for conflict resolution. Clear 
rules for conflict resolution may significantly reduce performance variability. 
•  Availability time (time pressure) (M). The time available to carry out a task; this may 
depend on the synchronisation between task and execution and process dynamics. Lack 
of time, even subjective, is likely to increase performance variability. Lack of time may 
be due to too many goals, but can also occur for other reasons. 
•
•  Crew collaboration quality (M). The quality of collaboration amongst crew members, 
including the overlap between the official and unofficial structure, level of trust, and 
general social climate. This comp
as people’s enthusiasm for work. 
•  Quality and support 
team members, saf
for externally oriented activities, role of 
191-192) 
STEP (3) “Define functional resonance based on identified dependencies among 
functions” (Hollnagel, 2004, p. 186). 
This step aims to identify the expected and unexpected functional dependencies in the 
system. Because unexpected interac
th
exist where they should not under unusual circumstances. Functions are related if an 
output of one function contributes to at least one input of another function (i.e. 
time, control, precondition, and resource). All the functional dependencies in a syst    246
or 
 
ced from Hollnagel, 2004, p. 196). 
should be recognised and labelled. The model can then be tested to see the effects of 
one functional failure and groups of functional failure. 
 
Hollnagel (2004, p. 196) gives the example of the procedure for giving a customer their 
prescribed drugs. Figure 10.9 shows an illustration of the FRAM functional network f
this example. The inputs, outputs and the preconditions have been mapped. The system
can then be tested to see what effect there will be if the preconditions, which constitute 
checks in this case, fail. For example, all of these checks could fail if the operator is 
under too much time pressure to carry them out properly. 
Figure 3010.9. An illustration for a FRAM network (reprodu
 
 
STEP (4) “Identify barriers for variability (damping factors) and specify required
performance monitoring” (Hollnagel, 2004, p. 186). 
This step in the process considers placing barriers in the system to prevent and mitig
unwanted events and unwanted resonance. Barriers can prevent material, information, 
 
ate 
energy and other variables. The consideration of barriers will have to include their cost, 
ng. For 
 
d. However, this might reduce manual 
checking, the bar code may not be readable, or the scanner might fail all causing further 
issues. 
 
their effect on the system, and their added variability and weaknesses they bri
example, in the provision of prescribed drugs (above) the system could be organised so
that the monetary transaction cannot be started until the bar code has been scanned into 
the till, meaning that it could not be overlooke    247
, with a 
temic accident models and the introduction of FRAM. FRAM’s four steps 
of analysis have been outlined here. Further detail can be found in Hollnagel (2004). It 
ethod and so there are few published papers that describe its 
y 
e 
 
uction to the FRAM 
method which is applied in Chapter 11. Table 10.2 shows a summary of the different 
emind us of the focus of RE and how this has changed from 
Section 10.5 has given a comparison of three different types of accident model
focus on sys
is still a very new m
application. The leverage that FRAM can provide for insight into method use in practice 
is explored in Chapter 11.  
10.6 Conclusion 
This chapter has covered background material related to Resilience Engineering to la
the foundation for our qualitative analysis: this theory will be used as leverage to fram
the interview data.  
 
As a summary we first introduced the concept of ‘normal accidents’ (Sections 10.2); we 
then reviewed definitions for RE (Section 10.3); then explored RE studies and concepts
in further detail (Section 10.4) before showing how this systemic understanding differs 
from other accident models (Section 10.5), including an introd
accident models to r
previous explanations of accidents. 
Table 2110.2. A summary of differences between accident models (adapted from Hollnagel, 2004, p. 
66 and Dijkstra, 2006, p. 96) 
Accident model  Sequential   Epidemiological   Systemic 
Description Accident  development 
is deterministic (cause-
effect links) 
Accidents have both 
triggering and latent 
causes. 
Variability is inevitable and 
can be helpful as well 
disruptive. 
as 
Characteristics Decomposable,  simple 
linear 
Decomposable, 
complex linear 
Non-decomposable, non-
linear 
Metaphor Domino  Swiss Cheese  Functional resonance 
 
 
Analysis  goals  Eliminate or contain 
causes 
Make defences and 
barriers stronger 
Monitor and control 
performance variability 
 
The RE perspective presented in this section has given a view of events, and socio-
technical systems that are based on functional couplings, coincidences and non-linear 
links. This conception allows for explanations of systems that are non-linear and where     248
ts in the system which have important functional couplings, e.g. away from the 
design as a process, from design brief through to a solution, and toward those functional 
perience, 
, the clarity of the problem, and the communication of solutions. 
s (2006, p.40) suggestion that Resilience 
iability 
rms that have traditionally encompassed it, but there is a 
ust being covered compared to being the sole focus of intellectual 
investigation and development. If these issues are important in practice, which they 
seemingly unrelated functions have an influence on each other. The explanations then 
encourage a move away from the most central process in the system toward those 
elemen
elements that contribute to the performance of design such as the designer’s ex
the methods used
 
Chevreau (2006) reflects on Hale and Heijer’
Engineering can be considered as part existing terminology related to high rel
systems if it is to do with staying within a safe envelope and avoiding accidents. 
Chevreau believes it can be considered as part of having a good safety culture. 
However, others assign more novelty to the approach; for example Hollnagel and 
Woods (2006, p. 2) write that RE is a ‘completely new way of thinking about safety’ 
which could be similar to a paradigm shift. 
 
We believe that RE has mileage in giving dedicated thought to the resilience of systems. 
There may be other te
difference between j
appear to be, then it is worth developing a paradigm that can capture the complexity of 
resilient systems so eventually we can understand these properties better and 
consequently have some control over them. 
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nalysis  
ility 
 case for a positive resonance model 
 has a 
d 
 
tation 
plings in a HF/usability practice system. This shows the non-linear 
ith method adoption and adaptation in practice. 
 use 
 would not have been so apparent 
 leverage. 
 the 
 of study, but 
from the outset this project has unwittingly had resonance with recommended 
approaches for engaging with safety analyses in a systemic way. For example, the 
grounded theory approach seeks to engage with the context in a bottom-up manner from 
Chapter 11: Resilience 
Engineering a
11.1 A Resilience Engineering View of HF/Usab
Practice: the
This analysis builds a theoretical bridge from the RE literature presented in Chapter 10 
and the data from the website domain (Chapter 4) and the safety-critical development 
domain (Chapter 6). The analysis highlights system characteristics of HF/usability 
practice and the way that methods fit within this system. We see that the context
large influence on the outcome of events, and that variances within the internal an
external parts of the system are inevitable and need to be accounted for. We introduce 
the case for a positive resonance model where practitioners choose actions and methods
to maximise their performance under constrained resources, and we develop a 
functional network diagram through a FRAM analysis which provides a represen
of the functional cou
dependencies involved w
 
This chapter shows that RE can be used as a useful leverage for conceiving method
in HF/usability practice. It reveals characteristics that
without this conceptual
11.2 Method 
This analysis is similar to the Distributed Cognition inspired analysis of the data 
reported in Chapter 9. It uses pre-established theory as leverage for understanding the 
data in a new light. The data that we seek to frame includes that collected from
website and safety-critical system development domains, and the qualitative analyses 
that have been conducted thus far. 
 
RE literature was only encountered part way through the second domain    250
 the system that 
were important to the practitioners: importantly where things have gone right rather than 
ne wrong, e.g. how methods are selected and used successfully 
al 
s a 
 
nded theory 
data gathering and analysis performed in this project. 
he data 
t 
he 
erstanding of it, then familiarising oneself with the 
the
the
pa  the 
da hey understand of RE, explicit RE theory, and 
 
su  with 
pa  
un
FR actice. 
11
actice. Each theme is discussed with relation 
to 
data provided by practitioners, and the analysis captured those aspects of
where they have go
rather than why they fail to transfer. Similarly, Dekker (2005) recommends that 
analyses of systems engage with the operators’ local rationality by engaging with an 
understanding from their perspective, and engaging with the banality of their norm
practices rather than just where the systems fail. RE is inherently about the system a
whole, and about noticing those functional couplings that have a significant impact on
system performance. With hindsight this approach resonates with the grou
 
Like the task of relating DC theory to the data, the task of relating RE theory to t
begs the question: how? Like the DC case there is not an obvious a priori approach tha
can be followed. From an abstract level this analysis involves first engaging with t
data and establishing an internal und
oretical literature to be applied, then combing the two to gain insight. The RE 
oretical lens was selected because it showed potential to highlight and crystallise 
tterns in the data. The analyst has to coordinate: the data, explicit insights from
ta, their impression of the data, what t
proposed RE methodology to gain insights between the data and the theory.  
 
To explore the leverage RE can give to the data, the analysis has been divided into three
bsections: Section 11.3 explores how Resilience Engineering themes resonate
tterns in the data; Section 11.4 relates the different accident models to models for
derstanding method transfer from research to practice; and Section 11.5 reports a 
AM inspired analysis of the adoption and adaptation of methods in usability pr
.3 Links with Resilience Engineering Themes  
Seven Resilience Engineering themes have been identified in the RE inspired analysis 
of the data on HF/usability consultancy pr
its theory, supporting data and discussion.      251
icts: Efficiency-thoroughness trade-off 
tter, 
ass 
remains constant in a closed system,  efficiency-thoroughness trade-off (ETTO) is like a 
source: if one element goes up then another should have to 
’s speed and quality it should cost more. Of 
course, this is dependent on the definitions of quality and better, as one could argue that 
: “If 
-
 
s 
Discussion  
HF/usability practice functions in a market, and emphasis must be made on how this 
eir behaviour, including the use and demand for different methods 
s and 
f 
11.3.1 Goal Confl
(ETTO). 
11.3.1.1 Theory  
Hollnagel (2004, p. 152) and Dekker (2005, p. 144) both quote NASA’s “Faster, Be
Cheaper” organizational philosophy to illustrate the problem of multiple competing 
goals in a system. Like the law of conservation of mass in physics that states that m
law of conservation of re
come down, e.g. if you increase a system
it is possible to increase all three. However, the underlying point of goal conflict and 
pressure to optimise remains and is captured succinctly by Hollnagel (2004, p 159)
anything is unreasonable, it is the requirement to be both efficient and thorough at the 
same time.” For example, this goal conflict pans out in business’ interest in being cost
effective and safety’s interest in being relentlessly thorough. 
11.3.1.2 Support  
This is evident in HF/usability consultancy practice. For example, one interviewee 
recognized that a previous company would overwork her to win contracts so she left.
She is now in a company that project manages more fairly without staff having to 
stretch and stretch. It is also evident that usability practitioners want to use more UEM
but are restricted by client budgets and willingness, i.e. they would like to do ‘gold 
standard’ projects which involve them from start to finish, but they are restricted by the 
resources clients will spend on usability and so have to be efficient and effective in their 
use of resources. Work-packages are offered to clients so they can choose the services 
they are willing to invest in.  
11.3.1.3 
context permeates th
and practices, i.e. the market place provides consumer forces that shape the service
methods offered. Clients will have choice in the standard, depth, speed, and cost of the 
projects and HF/usability services on offer. The project design phase is in a position o
great importance as this is when options are discussed, plans made, and resources     252
e 
11.3.2.1 Theory  
esilience Engineering Symposium was that different 
 is a 
 
 
r 
e is 
ercial 
sability is that products that survive for a long time in a market place have to fulfil 
hen considering survivability of a system one should consider the safety, 
negotiated. Practitioners will be under pressure to be efficient and thorough at the sam
time to provide their clients with value: too much of one could be to the detriment of the 
other. 
11.3.2 Values: Survivability and Different Dimensions of 
Resilience.  
A theme from the 2nd R
dimensions of resilience should be considered, e.g. survivability of an organization
balance between not only resilience in safety, but also in economics so it can carry on as
a business. This was most evident through discussion of Morel and Chauvin’s (2006) 
paper on the sea fishing industry. Here it was recognised that to be a viable industry
safety had to be balanced with ecological and economic considerations. This is simila
to the theme of goal conflict above; however, it relates less to ETTO and more to the 
different values and dimensions people strive to achieve. Once again the right balanc
context dependent.   
11.3.2.2 Support  
Experienced practitioners were aware that HF/usability was not the only dimension for 
product success as this quotation demonstrates: “one of the realities for comm
u
both the customers' needs and the business's […].” W8.  
Experienced practitioners were also aware that different audiences in the design process 
will be motivated by different dimensions or values, and that these should be engaged 
with to get a good response as this quotation demonstrates:  
“it’s knowing which people to talk to, because I could sit and talk to a mechanical 
engineer and I could say, what about this, it’s a real risk if this person makes this mistake, 
[but] it’s not his job, he doesn’t care. […] he doesn’t want to know about this risk because 
of the wellbeing so to speak […], he wants to know about that risk because he is going to 
have to spend x amount of time and money investing in a new design solution.” S10. 
11.3.2.3 Discussion  
W
HF/usability, and business case. Too much of a focus on one of these could lead to a 
detriment of the system overall. Tactics for integrating HF/usability recommendations 
for clients successfully include an understanding of this balance, and an understanding     253
 
s. This theme is reflected in Sundström and Hollnagel’s 
(2006, p. 253) definition of resilience: to “adjust effectively to the multifaceted impact 
iod.” In this quotation 
Hollnagel (2004, p. 181) moves further away from perspectives that view faulty 
an error, in fixed systems as the issue to be investigated and instead 
11.3.3.2 Support  
ause practitioners would frequently say “it depends…” when 
 be considered for 
uccessfully synchronising this ‘plug and play technology’ with wider design and 
 is 
that people’s values need to be engaged with. This is more than just communicating
well, which stops at getting people to understand what you are saying. Engaging with 
values also includes getting people to listen and react to what you are saying because it 
is something they are responsible for or care about. 
11.3.3 Normal Adaptable Practice in Open Systems.  
11.3.3.1 Theory  
Open systems have variance in their normal operation, and this variance is absorbed and 
adapted to by resilient system
of internal and external events over a significant time per
behaviour, e.g. hum
toward perspectives where open systems’ variance can lead to unwanted performance: 
“the lesson to be learned one more time is that accidents are due to usual actions under 
unusual circumstances, rather than unusual actions under usual circumstances.” 
This was evident bec
questioned about their choice of methods. This alludes to the important contextual 
factors which affect UEM adoption and adaptation.  
11.3.3.3 Discussion  
Chapter 4 first stated that usability consultancy can usefully be considered as a ‘plug 
and play technology’ and Chapter 6 elaborated on factors that need to
s
business processes. This is because services are flexible and adapt to the requirements 
of the project and the client. Usability practice, and wider business and design 
processes, form a complex open socio-technical system. Variance within this system
normal, and UEM adoption and adaptation is a negotiation between internal and 
external pressures. Local adaptations can lead to evolving practices in the long term as 
they become normalised in practitioners, organisations, and industries.     254
1.3.4.1 Theory  
ction and reflection-on-action were introduced above with 
as’ (2006) Repetitions-Distinctions-Descriptions (RDD) 
ince 
his quotation shows a practitioner’s recognition that they have to develop new 
t 
ir 
 […] 
ow to 
n 
e 
 
with 
11.3.4 Reflection-in-action and reflection-on-action.  
1
Schön’s (1987) reflection-in-a
respect to Nathanael and Marm
Model (Section 10.4.12). Here, variations in the environment are recognized and 
practice adapts to cope. This can happen without description (i.e. in-action) or with 
description (i.e. on-action), the latter of which is more abstract from the action. S
variation is normal in open systems reflections should be common place. 
11.3.4.2 Support  
T
practices to synchronise with a new group of collaborators better. They recognise tha
there is a distinction in this work group, and reflect on how they can change the
practices to compensate and cope:  
“[…] in the last two years we’ve done quite a lot of work with architects, […] they
churn out so many designs a day […] we’re slowly building up the relationship of h
work with architects, what’s the best way, and how we can get them to understand what 
we do, and how we can understand what they do, working together and how we ca
produce something of benefit, of value, that’s a good example of where you get 
requirements creep up at any time.” S8. 
This quotation shows a practitioner’s conception of doing improvisational usability, 
where it appears they reflect-in-action in response to local conditions, and then reflect-
on-action to check the quality of their practices, procedures and results are maintained: 
“Well you know music and you do improvisational jazz, well I do improvisational 
usability, because I've been doing it for that long and like a jazz musician has learnt all 
these scales and patterns and chords and cycles  and riffs and knows what notes come 
after the next, when I do usability I'm doing the same thing, so if I'm running a user test 
I'm improvising a test a lot of the time, now I can see actually that I can see myself 
getting into very bad habits from doing that, which is why you have to step back and 
reflect, have quality controls and get other people watching your work from time to tim
to see and make sure, but I think a lot of the time it actually liberates you to get the more
interesting bits.” W5. 
This quotation shows a practitioner’s reflection on learning new lessons in coping 
the variance provided by a new industry: 
“it’s knowing which people to talk to […], so with the application in human factors, and 
we are still learning this within [Industry A] I feel it is knowing who to go to get the job 
done” S10.     255
t 
ds of the context to maintain performance levels. A practitioner’s ability to reflect 
11.3.5 Expertise.  
11.3.5.1 Theory  
Expertise was a theme of The Resilience Engineering Workshop, which took place in 
Vadstena, Sweden, in June 2007. Sydney Dekker’s keynote included emphasis on 
expertise, he pointed out that it is no coincidence that people’s experience is rewarded 
with high salaries because they are more likely to understand the system’s behaviour 
and make sound judgements. The value of expertise can also be related to Hollnagel and 
Woods’ (2006, p. 348) comment that stresses the importance of understanding the 
situation to remain in control: “In order to be in control it is necessary to know what has 
happened (the past), what happens (the present) and what may happen (the future), as 
well as knowing what to do and having the required resources to do.” This ability to 
understand a complex situation and make sound judgements falls in line with Klein’s 
(1998) work on expertise. This goes beyond conceptions of expertise in terms of, for 
example, a designer using a design tool well, to account for perceiving and responding 
plex situation. For example, a designer gets a feeling that a client is discontent 
they were given. They believe that the 
reason may be due to underlying political conflicts within the client organisation. From 
 of similar situations they know that a good tactic is to win a friend 
 in this 
 
 more 
11.3.4.3 Discussion  
RE emphasises the variability in open socio-technical systems and this is evident in 
HF/usability practice. Practitioners constantly reflect in and on action to cope with 
normal and more abnormal variances. This also relates to why Murphy’s Law does no
always apply, i.e. because practitioners adapt and reflect to cope with the changing 
deman
in and on action will depend in part on their experience which is discussed below. 
to a com
with a proposal even though it meets the brief 
previous experience
on the client side who might enlighten them on the situation, and so they proceed
manner. 
11.3.5.2 Support  
This issue of expertise has been evident in previous analyses: e.g., in Chapter 6 in 
talking about how years of consultancy experience enhance practitioners’ thoughts and
behaviours such as recognising and reapplying patterns in interfaces; in Chapter 9 in 
talking about career development and how more experienced practitioners have    256
n 
e 
nt of 
complexity will be understood. People will be more aware of what has happened in the 
ptions in the present, and be in a better position to predict the likely 
 
e that 
ith 
e 
e 
 might 
 
Th  
vis  that 
an s 
management and mentoring responsibility, how more experienced practitioners ca
identify options in different circumstances and can predict the effect of different actions 
(this was explained with the ‘affordance’ and ‘action-effect’ resources in the Resource 
Model (Wright et al., 2000) where affordance is the potential to recognise options and 
action-effect is the potential to predict the effects of actions), and that their knowledg
may restructure to be solution based rather than modular based which would more 
closely resemble the structure of an academic textbook or course.  
11.3.5.3 Discussion  
An increased level of experience and expertise will mean that a greater amou
past, aware of their o
effects of their actions in the future. This is why expertise is rewarded with higher 
salaries and more responsibilities: experts are able to perceive the critical points in a
situation or context and respond appropriately. This was referred to in Chapter 4 with 
reference to the way expert chess players chunk patterns of pieces (Chase & Simon, 
1973). Just as chess experts quickly perceive patterns and critical points when playing 
chess, expert HF/usability practitioners will perceive patterns in interfaces and in project 
work. For example, an experienced HF/usability practitioner might quickly deduc
an apparent usability problem is less a consequence of the interface and more to do w
the website’s underlying business proposition. 
 
Expertise is central to RE and is evident in the performance of HF/usability 
practitioners. Essentially this is because the environment is constantly varying and thes
practitioners can perceive this variance and know how to respond appropriately. Wher
novices ‘see’ noise in the context, in evaluating the situation and their options, experts 
‘see’ greater clarity in the past, the present and what will happen in the future. For 
example, a novice might be confused by the bewildering array of methods available to 
support them doing a control room design, but a more experienced practitioner
immediately recognise three core activities that need to be performed with an optional 
four more key activities depending on the budget and circumstances of the project. 
e observation that we can sometimes be blind in foresight, but have twenty-twenty
ion with hindsight, was discussed above as a theme relevant to RE. We suggest
 essential characteristic of expertise is that experts are not blind in foresight. Expert    257
are
rhetoric is at an extrem le events play in causing some 
us after the failure. By sticking to vision as a metaphor we might 
th 
, 
p-end / blunt-end distinction. 
1.3.6.1 Theory  
ade the 
.6.2 Support  
rom the first qualitative analysis of this project (reported in Chapter 4) it was evident 
ch 
t 
ertise 
on 
ence 
ere the 
oint-centric triangles have been removed in the sharp-end / blunt-end representation 
 able to evaluate options in relation to likely outcomes. The ‘blind in foresight’ 
e to illustrate the point that the ro
accidents is only obvio
say that novices are short-sighted and experts have better eyesight to see into future 
potentials. Senior HF/usability practitioners are therefore in a strong position to manage 
and monitor projects, and to intervene and problem solve at critical points where 
needed. HF/usability practice is prone to unexpected variances and has to cope wi
many uncertainties including research findings, people, politics, emotions, technologies
methods, decisions and ideas. Experts are in a better position to ‘see’ and manage this 
dynamic flux. 
11.3.6 Shar
1
The sharp-end / blunt-end distinction was introduced in Section 10.4.13 which m
point that the actual events that functionally contribute to failure take place within their 
own receding contexts, such as, their local working conditions, management, company, 
etc.  
11.3
F
that method use would need to be explained in context because it is this context whi
shaped how they are adopted and adapted in practice. This context has revealed itself a
many different levels throughout the data such as practitioners’ preference, exp
and skill; available tools and methods; the project and problem context; communicati
and persuasion; the clients needs; industry practices; and regulators. 
 
Reflecting on the point-centric triangles which often represent the sharp-end / blunt-end 
distinction (see Figure 10.4 above) it appears that the blunt-end factors, which influ
method use, should be represented in three different but overlapping triangles: the 
client’s business context, the HF/usability practice context, and the academic context. 
Factors associated with these different contexts are represented in Figure 11.1 wh
p
because the relationship between these blunt-end factors are not easily distinguishable 
between contexts. The relative distance that different blunt-end factors are from the 
sharp-end is estimated. Figure 3111.1. Figure to show a sharp-end / blunt-end representation of method use 
 
 
11.3.6.3 Discussion  
 
“We can point to the well documented example of the Scandinavian trade unions 
contributing the development of participatory design of ICT (Bjerknes et al., 1987; 
ted 
The sharp-end / blunt-end distinction allows an analytic structure that emphasises the 
different levels of abstracted context which influence method use. From our qualitative 
work it is evident that there are three main contexts at play: the client’s business 
context, the HF/usability practice context, and the academic context. These contexts do
not have a simple relationship but overlap in the demand and development of different 
tools, practices and methods.  
 
To support the observation that different blunt-end factors influence method use we 
refer to Walker and Dearden’s (2005) talk about different contexts which have 
influenced pockets of ICT design and use:  
Greenbaum and Kyng, 1991; Schuler and Namioka, 1993). Other, less well documen
examples might include disability campaigners’ influence over Web accessibility 
standards and the influence of green social and political organisations in establishing 
standards and regulation of technologies throughout their lifecycles.” (Walker & 
Dearden, 2005, p. 4) 
Here we see how parties with different motivations and interests can influence method 
development. Different processes affect the development and use of methods in 
practice, e.g. academia, HF/usability practice and clients affect the development, use 
and demand of methods. These might not be sequential but functionally affect each 
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 the 
e 
 the different groups 
involved, and their sharp-end / blunt-end distinctions. This figure is focused on the 
terviews. The 
 will 
ct need which will impact on project results and potentially the demand 
w tools, practices and methods in the long term. The advantage 
it shows functional relations between elements and the 
 are involved in them. Perhaps the more interesting elements are 
ose which have more than one context (triangle) contributing to it because it involves 
 
, 
other. A representation of this relationship, inspired largely by the project process in
Distributed Cognition chapter (Chapter 9) is represented in Figure 11.2. It shows th
different functions of project work and method development,
project cycle and its relation to method use as this was the focus of the in
figure shows that some functions are affected by more than one context (triangle) 
directly, and that all the functions can functionally affect each other, e.g. the client
shape their proje
and development of ne
of this representation is that 
main contexts which
th
an interaction between the two which could potentially have different vocabulary, 
pressures and values. For example, HF practice will involve working in a business like
manner which will involve pragmatic solutions and short time scales for clients; in 
contrast academics have more flexibility, longer time scales, and their reward system 
will encourage publications rather than the development of pragmatic, industry-ready 
tools. 
Figure 3211.2. A systemic model of functions in a HF/usability project cycle and its relation to tools
practices and method development, with three main sharp-end / blunt-end contexts: client, HF 
practice and academia. 
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11.
ight and loose coupling was first introduced with reference to Perrow’s (1999) 
n in 
ate 
 
ould have thought on their own, perhaps bending or breaking them; or 
ed 
the rules and procedures. Grote (2006 p. 116) states that “a core requirement for 
silience is to achieve an adequate balance between stability and flexibility in the 
d play 
e 
 a 
e controlling party is 
happy to give the service provider more autonomy. 
11.3.7 Tight and loose coupling.  
3.7.1 Theory  
T
classification of systems in Section 10.2 whereby there is a time lag for interventio
loosely coupled systems. In Section 10.4 we saw how Grote (2006) moved on to apply 
this dimension to rule following in organisations, i.e. tightly coupled rule-following 
means that rules and procedures are strictly adhered to, loose rule-following means that 
there is flexibility for the operators to interpret rules, and think on their own. Grote’s 
conception of loose coupling orientates the time lag for intervention more around the 
choice that an operator has in performing activities in a given situation. These 
conceptions are similar as they both relate to the ability of a system to have some 
freedom to deviate from their projected path – tightly coupled systems could not devi
from a projected path even if this path was undesirable. Problems occur where there is a
mismatch tightly and loosely coupled situations: when people follow rules too strictly 
when they sh
when people thought on their own when in hindsight they should have really follow
re
functioning of an organization.” The balance between stability and flexibility will be 
dependent on the characteristics of the organisations and contexts involved. 
11.3.7.2 Support  
In previous analyses we have identified how usability can be considered a plug an
component that synchronises with its project and client; this is a form of coupling. 
There are loose and tight aspects of this coupling, e.g. tight aspects might be in terms of 
the time and budget of the contract between the two parties, loose aspects will includ
the details of how the project is performed. There was evidence in the interviews that
good working relationship between the client and the usability practitioner can allow the 
practitioner more freedom, and so in RE terms we might consider that a trusting 
relationship has more potential to be a loose relationship, as th
 
Loose coupling was evident in the labelling of techniques and methods. Here a core of 
the technique or method remains to make it distinguishable as that method, whilst it is     261
 
tly 
d like an expert evaluation, and 
ctual heuristics were sometimes adapted from “Nielsen’s ten heuristics.” The quotation 
tand and engage with what is going on: 
“ 't done 
u
it can feel overwhelm
p
c pen if they haven't come to us with a specific methodology in mind 
then we will start with several specific standard methodologies so they can hang their hat 
o
it to be tinkered a little bit 
11.
HF d these can vary between 
loosely coupled system as there is slack and time for intervention, e.g. it is not like a 
nd 
ine s 
bec
in t
con
 to hold on to. 
ere labels and prescriptions protect the novice from complexity: from variances and 
ted 
adapted to suit the context. For example, Heuristic Evaluations (Nielsen, 1994) were
reported to be used in an ad hoc manner to support design recommendations, explici
used to evaluate and compare websites, implicitly use
a
below shows that this practitioner is aware of the need to adapt to the specific 
circumstances of the project in making bespoke recommendations but is also conscious 
that the client has to be managed so they unders
We certainly have an internal catalogue of standard projects and if someone hasn
sability work before its a good place to start, because if everything is up for negotiation 
ing, I think my natural inclination is to do everything as a bespoke 
roject but in fact that much choice for some clients is crazy. […] I suppose the most 
ommon thing to hap
n it and then we query them as to whether that was what they needed, or if they needed 
more.” W8 
3.7.3 Discussion 
/usability practice has loose and tight characteristics an
different contexts. In Perrow’s (1999) original terms design would be considered a 
nuclear power plant or manufacturing where knock-on effects are immediate a
vitable. Design is an uncertain area with many choices of where one should go, it i
ause of this that it can be hard to understand and why expertise is regarded so highly 
he field. In a very uncertain context it can be hard to know appropriate options, 
founded by subtle interactions that are foreign to novices: here experts are valued to 
lead the way.  
 
It was also evident that the labels of methods perform an important role in stabilising 
the system as novices are able to ‘hang their hats’ on methods and prescriptions, 
meaning that their worlds can be simplified as they have some certainty
H
details of the context they will not understand, do not need to know, or are not interes
in.  
 
We can relate the loose coupling of the method labels to the method practice to the 
concept of a boundary object (introduced in Section 8.3). The boundary object passes 
between two different communities and is interpreted differently by both as a 
consequence of their backgrounds, but it is robust enough to retain its core meaning     262
 and understand that 
sers will use the system and provide feedback on certain tasks, but the client might not 
tations, that a questionnaire will be performed after for quantitative 
feedback, that some scenarios will be used to get users to engage with the task, and that 
the practitioner already has a hunch for what might be wrong with the interface. 
 
Tight and loose coupling has been identified in the HF/usability context in two regards: 
1) Planning: in keeping key aspects of the project definitive for the sake of collaborative 
work (e.g. time and budget), whilst allowing autonomy in the actual knowledge work of 
those professionals; and 2) Communication: bridging the gap between an abstract 
understanding of practice (e.g. method labels and prescriptions), compared to 
adaptability of the actual methods to the context. 
 
In the RDD model discussed above (Section 10.4.12) the practitioner may make m ny 
petitions and detailed distinctions, but the descriptions will be more abstract. For the 
1.3.8 Conclusion 
he RE 
at 
been evident that the blunt-end of method use stretches across three 
ain contexts: clients, HF/usability practice and academia. Lastly we covered how 
between the communities. The same is true for methods. An expert may say that they 
are doing a user test to the client, and the client will acknowledge
u
know the detail: for example, the specific questions, that an interview will be done 
before to get expec
a
re
purpose of communication it will be abstract enough for two groups to reflect on it 
appropriately. Not all members in collaborative work will know all the details to the 
same level and understanding, nor should they, as this undermines the autonomy and 
expertise of different groups and ignores the very basis for multidisciplinary working. 
This is also why HF practitioners are often employed to audit each others’ work in the 
safety-critical context: they share a similar knowledge base that allows them to 
appropriately scrutinise the detail of the work, which someone without a detailed HF 
background would be unable to do. 
1
This section has related seven RE themes to the data on HF/usability practice. In t
tradition it paints a picture of a complex socio-technical system which has natural 
variances, with competing goals and value systems. It is because of this complexity th
practitioners’ expertise is valued as a commodity and reflection-in-action and 
reflections-on-action takes a central place in their work. Practitioners’ local rationality 
has been engaged with to understand their context from their perspective. From this 
perspective it has 
m    263
ce to 
t. 
t the RE 
tradition is borne out of focusing on the prevention of accidents rather than HCI 
 of this area further we do two things: in the first we 
odels, 
 how 
s for methods in practice. We apply three accident 
odels in turn: 
nderstanding the opportunities and challenges for methods in practice. There is a 
r 
ks at 
 
ul 
HF/usability practice has tight and loose couplings for the sake of collaborative project 
work, and how method labels can be considered as loosely coupled to their practi
protect non-experts from detail and allow experts to adapt to the specifics of the contex
 
The links between RE themes and the data shows that HF/usability practice has 
resonance with characteristics of RE systems. This is despite the fact tha
research. To extend the leverage
apply the rhetoric of how RE has developed from simpler versions of accident m
to how we can appreciate a similar transition for understanding the barriers and 
opportunities for UEMs practice; in the second we apply FRAM to the HF/usability 
context to determine the functional couplings in the system and give detail of their 
relation. These moves make further use of RE as a leverage for understanding the 
system of HF/usability practice and how UEMs fit into this. 
11.4 A Case for a Positive Resonance Model  
We now discuss consequences of applying different accident models to the issue of
we understand the opportunitie
m
1) Sequential Model  
2) Epidemiological Model  
3) Systemic Model  
 
In Section 10.5 we saw that the models shaped what was understood of the situation. In 
this section we will see that the different models also have different consequences for 
u
change from a sequential perspective which looks for simple causes for the non-transfe
of methods from academia to practice; to an epidemiological perspective which loo
latent properties of models in practice which influence transfer; to a systemic 
perspective that looks at how methods are adopted and adapted in a system of usability
practice. With each step we get a less predictable but more realistic and meaningf
picture.     264
’t use it 
odel: the three reasons fall into a causal sequence and each one can be represented as a 
ch 
el 
e 
 cannot be adequately captured by this 
erspective. 
11.4.1 Sequential Model 
Sequential models assume that accidents can be explained by a sequential causal chain 
of events. Like dominos, one domino hits another, which hits another, and so on, in a 
line. This represents a linear chain of events with simple cause-effect relations. It is a 
simple model that is easy to understand which can lead to a cause for the sequence of 
events. 
 
In playing the role of the devil’s advocate early on in this research project, a professor 
in HCI, suggested that there were three reasons why practitioners do not use methods: 
1.  They do not know about the research. 
2.  They know about the research but do not understand it. 
3.  They know about it and understand it but won’t use it. The reason they won
can then be explained because the research method will not give them the added 
value they need for adopting it.  
 
This explanation for why methods are not used by practitioners fits the sequential 
m
domino in that sequence (see Figure 11.3). Here, the dominos represent reasons why 
practitioners do not use methods, so the dominos are barriers to method adoption whi
must be overcome. They are causally sequential as 1 is a precondition for 2, and 2 is a 
precondition for 3. If practitioners know about the research, understand it and will get 
high added value then they will be likely to use it. As we referred to above, Hollnag
(2004, p. 36) says that explanations of this sort provide more certainty than meaning, 
i.e. they give a reason for what has happened but not a realistic understanding of the 
different factors which led to the situation. Our data suggests that an explanation of th
opportunities and barriers for methods in practice
p
Figure 3311.3. A sequential model of possible reasons why practitioners do not use methods.  
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ng 
o 
8) call to stop talking about 
uman error,’ in the same way that we assigned terms like phlogiston to the history 
ich 
model: 
do 
lthough not described as such, Buckingham Shum and Hammond’s (1994) research on 
d 
 
e 
.  Cost gulf: This refers to the demand placed on the practitioner in using the method. 
This model does provide a level of explanation, but it suffers from being too simplistic 
and focused on fixed methods which fail to transfer to practice. It does not account for 
why some methods are used and how they are used. The explanation of methods addi
value is correct but it does not give any detail about what this means. Similar t
explanations to accidents which stop at ‘human error’ it gives us a reason but no 
understanding of the detail which caused it. Being critical about these explanations, they 
actually mask the important systemic contributing factors that really work in shaping the 
performance of the system. Like Leveson’s (1995, p. 10
‘h
books, we should not dismiss the issue of method use as a decomposable problem wh
involves: the practitioner’s understanding of the method, and whether the method adds 
value. The next two models start to unpack the issues further. 
11.4.2 Epidemiological Model 
The epidemiological perspective allows for more complexity than the sequential 
it allows for factors that influence the likelihood or impact of an accident but which 
not have to be part of the sequential chain of cause-effect events that lead to it. For 
example, latent conditions can be present in the system before the accident actually 
occurs, such as poor management and poor training. 
 
A
the gulfs which influence model and design technique use in practice can be interprete
with this perspective. They identify four gulfs: 
1.  Prerequisite gulf: This is the extent to which an approach is sufficiently 
understood, and trusted by practitioners. If they do not understand a method and
have not used it before then they will not have confidence that it will give them th
results they need. 
2
For example, the process of using the method will necessarily involve intellectual 
effort, time and other resources in doing the necessary translations of the context 
into the method’s notations, diagrams, sketches, etc.   
3.  Payback gulf: This refers to the potential benefits the method will give for design 
reasoning. 
4.  Consultancy gulf: This refers to the value that the method allows for the 
development of the design in practice. This goes beyond the payback gulf which     266
seful 
s. 
hey state that ‘design’ had been treated as though it did not exist 
h beyond 
recommending that design techniques ‘fit’ the organisational context.  
 in 
l 
lihood of an accident occurring, this conception seeks to weaken barriers 
 method transfer so methods can get through to practice. These barriers are different 
ed 
ulf) 
 of 
stops at giving insight to the design rationale to making sure that insights are u
and intelligible enough to carry through in to the development of the design in 
practice, e.g. so non-HF specialists can understand, appreciate and act on the issue
Buckingham Shum and Hammond (1994) also refer to organisational issues affecting 
design technique uptake as it must fit with their current practices and not introduce 
excessive overheads. T
in an organisational context, and although raising this issue do not go muc
 
Taken together the five gulfs, including the organisational gulf, can be interpreted
terms of the Swiss Cheese model. Figure 11.4 shows such an epidemiological mode
where each slice of the Swiss cheese represents a barrier to method transfer. Unlike the 
original conception of the accident model which seeks to erect and fortify barriers to 
reduce the like
to
from the dominos, as one is not strictly reliant on another, e.g. a method might be us
because it has low cost (cost gulf) and is easy to communicate results (consultancy g
but it may not provide rigorous depth of insight (payback gulf).  
 
Figure 3411.4. An epidemiological perspective of possible barriers that affect practitioners’ use
models in practice.  
 
 
From this conception of Buckingham Shum and Hammond (1994) we interpret the gulfs 
as latent conditions which affect the use of models and design techniques in practice.     267
 of 
 
 factors; these functional interactions, 
couplings and coincidences are given emphasis in the systemic model discussed below 
ate 
f method use in terms of failure to make the grade for use in practice, we 
an give an explanation of method use in terms of system performance. 
al 
s 
uch functional couplings that are not sequentially related is Perrow’s (1999) story of 
e 
revious perspectives do not. 
 
Like all epidemiological models the latent conditions are decomposable and have an 
additive effect on the sequence of events that may lead to an accident, i.e. the slices
Swiss cheese are largely independent and influence the likelihood and severity of the 
accident in a collective manner. Like the sequential model epidemiological models 
concern themselves with the propagation of unwanted events. However, in this case the 
propagation of events is desirable, through barriers, so that methods are adopted and 
positively contribute to practice. 
 
Epidemiological models account for more complexity than sequential models by 
allowing for latent conditions that do not directly trigger the sequence of events, they 
affect the environment in which the events occur. This is also important for systemic 
explanations. However, they do not account for functional interactions between factors
which lay outside the mere addition of identified
(Section 11.4.3). 
 
Buckingham Shum and Hammond (1994) document important insights but we suggest 
this is too focused on the method and practitioner. The systemic model offers an 
explanation of opportunities for method use in practice in terms of how they integr
with and affect the performance of the wider system. So, rather than giving an 
explanation o
c
11.4.3 Systemic Model 
Unlike the previous perspectives this perspective loses the emphasis on caus
sequences of events. This is advantageous when accounting for functional interaction
in a system which are not sequentially related. The exemplar of an accident which has 
s
someone missing their interview (Section 10.2); where amongst other things the design 
of a coffee machine, lending the spare set of house keys to a delivery driver, a 
neighbour having their car fixed and a bus driver strike conspire together to lead to th
person missing the interview. This perspective accounts for functional interactions, 
couplings and coincidences that are not necessarily sequentially related, which the 
p    268
 we are not 
searching for root causes (Section 11.4.1) or dissolving barriers per se (Section 11.4.2), 
erformance variability of the system. The aim then is 
a 
methods as a means to an end, the end being the performance of usability 
ractice in transferring knowledge, giving value to clients and operating as a business. 
 it is 
worth reiterating as academics can become so engaged and immersed in method 
e are 
he systemic model will be analysed using FRAM in the next section; however, we 
 
y that they have a larger 
ombined effect. In systems there exist couplings which functionally affect each other, 
ting to decrease performance. Resonance is a pattern of 
emergence in that it proposes that functional elements of a system interact in non-linear 
eful so systems can learn and adapt to what the environment might 
Unlike the previous perspectives it makes less sense to talk about why methods have 
gone wrong or failed to transfer to practice, and more sense to talk about how they are 
affected by and influence the performance of the system. Through this view
but rather seeking to understand p
to identify those functional couplings that are important for method use in practice.  
 
This also is more conducive to practitioners’ own perspectives. According to our dat
they use 
p
They do not use methods as an end. This may seem trivial or obvious to some but
evaluation and development that they might be forgiven for forgetting that ther
wider goals at stake in practice: not only on impacting design but in getting repeat 
business, building a reputation, etc. 
 
T
make the case for a positive resonance model here. Section 10.5.3.1 introduced FRAM 
and the concept of functional resonance. Briefly, resonance can be thought of in terms 
of a child’s swing: when energy is applied to the swing in the right time and place the 
movement of the swing will be amplified. Here the application of energy resonates with
the movement of the swing, i.e. they work together in such a wa
c
e.g. a driver’s vigilance may be affected by their attention, the amount of daylight, the 
weather, their eyesight, and the windscreen wipers: these are functionally coupled. If the 
driver is tired, it is getting dark, there is heavy rain, they are not wearing their glasses 
that correct their vision and the windscreen wipers are not well maintained, then these 
are functionally resona
ways to affect an outcome, e.g. an alternative type of emergence might be a more 
additive model that discriminates less between the actual functional relations by 
suggesting that all the functional elements have a summative affect on an outcome.  
 
Hollnagel (2004) says that performance variance is inevitable in open systems and that 
some of this is us    269
row at it. However, performance variance is generally seen as bad, because increasing 
 
t 
r the threshold and the system can fail. 
 data is best conceived from a perspective 
 positive resonan f a plug and play HF/usability component 
at adapts to fit th d project suggests that consultancy 
actices should a  them. They should apply their resources 
 the time and pla ay, that maximizes the push on the project with 
tle wastage.  
s distinction is use unlike accident models HF/usability practitioners are 
 trying to absor ent failure, but are adapting to variance to maximise 
ir impact on design under constrained resources. For example, variance comes to 
ctitioners intern  resource (time and expertise), and 
ilability of methods and tools; and externally in terms of HF/usability problems, 
jects and client ’s role to reconfigure resources and subsystems 
h the aim of no  with this variance but offering a competitive solution 
he client is left  benefits.  
 there are qualitative differences from Hollnagel’s (2004) conception of 
ance varian variance in positive resonance. By making 
 change we are out ‘rare failures’ due to variability, but the 
uirement for ‘c  This is a change in the frequency of the events and 
ether interactio sitive or negative outcomes. Mansfeld (personal 
munication, 2 sed this difference in the frequency between the 
onceptions when commenting on this work: the small possibility with risk and the 
ontinuous requirement for quality. Positive resonance seems more about the value that 
is gained and transferred between interacting functional parts of a system. To capture 
the ongoing need for positive resonances we use the metaphor of an electrocardiogram 
below. 
th
levels of variance may lead to an accident if it gets out of control: the more performance
variance the more unpredictable the system becomes. An aim of systemic accident 
models is to monitor and control performance variance so it is kept within acceptable, 
manageable thresholds. Generally, if functional parts of the system have variance tha
resonates together then the activity can go ove
Such resonance is therefore generally unwanted. 
 
In keeping with the metaphor of resonance our
of ce, i.e. the conception o
th e host company, people an
pr im to positively resonate with
at ce, and in such a w
lit
 
Thi  made beca
not b variance to prev
the
pra ally in terms of staffing
ava
pro s. It is the practitioner
wit t merely coping
so t  happy and their reputation
 
Importantly,
perform ce and the conception of 
this  no longer talking ab
req ontinuous quality’.
wh ns lead to po
com 008) emphasi
c
c 
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The conception of positive resonance is not complicated but nevertheless is useful as 
leverage for understanding HF/usability practitioners’ choice and use of methods. By 
maximising the value transfer under constrained resources HF/usability consultancies 
have better survivability and resilience. Intelligent choices in method adoption and 
adaptation with respect to the specifics of the problem, project and client will lead to 
improved performance. 
 
Figure 11.5 shows a positive resonance illustration which is adapted from the FRAM 
illustration presented in Section 10.5.3.1 (see Figure 10.7). Instead of quality margins 
and a span of control, it has satisfaction margins and a span of expectation. In this 
representation the practitioner seeks to improve the performance quality of their work 
by choosing and using a method that will positively resonate with other functional 
components to exceed the satisfaction margins and span of expectation under 
constrained resources. For example there may be a particular problem in convincing the 
client, so workshops and observations of usability tests are chosen for persuasive 
purposes. Alternatively there might be a safety-critical risk so checks and double checks 
are employed to make certain of the outcome even though it is resource intensive. In 
terms of the practitioner’s aim to do work 
at satisfies the client under constrained resources – this will obviously depend on the 
ature of the context. 
igure 3511.5. A positive resonance model of method use in HF/usability practice.  
Figure 11.5 quality and success are defined in 
th
n
F
 
 
Figure 11.5 has been heavily inspired by Dijkstra (2006) (see Figure 10.7) which 
appears to originate from displays of oscillation frequencies and amplitudes which 
might be more common in maths and physics. This seems an appropriate representation     271
ffects the amplitude of the resultant 
erformance.  
 
imilar to an electrocardiogram which measures the electrical activity of the heart, 
resenting the health of a HF/usability 
he highe ore quality, and the better the health of a 
 Similar to an electrocardiogram which can ‘flatline’ which shows that there is 
trical activi nsidered to flatline when the 
y low presented as 
e which pass l axis at each oscillation. What matters is the 
and the am  of the waves. Experts who read electrocardiograms can spot 
regular heart patterns, which might lead to problems in health should they remain 
titioners ‘reading projects’ in similar 
and treating them should they find unwanted patterns. 
The success and health of a project is  m the HF/usability practitioner’s 
tisfies the cl
e ature of the  
cheque at the end of the project but to  to the design process in 
 und  
atin
r ommendatio
e at this grap ility 
ectiv , and the gra ains focussed on that view. From this 
o keep t
rl
ent or try to represent it here. The representation could also 
ts 
mula One teams organising budgets, people, expertise, 
technical developments, drivers, and mechanical parts. We do not make these arguments 
he
for displaying resonance as each individual line a
p
S
Figure 11.5 can metaphorically be seen as rep
project. T r the amplitude, the m
project.
no elec ty of the heart; a project could be co
quality is ver , unhealthy and it is close to going wrong. Each line is re
a wav es through the centra
pattern  plitude
ir
untreated. In a similar sense one can consider prac
way 
 
defined fro
perspective: to do work that sa ient under constrained resources – this will 
obviously depend on th  n  context. Importantly, this is not just to pick up the
 transfer value
HF/usability terms. This would be erstanding the client’s need, doing usability work
to meet that need, then communic g the results so the client is empowered to act 
appropriately on those  ec ns.  
 
realis It is important to   th h has been established through the HF/usab
practitioner’s persp e ph rem
perspective, practitioner  try t s he state of the project as healthy as possible. If it 
were a representation to 
ight show a decreasing resonance 
argue for ea ier intervention of HF/usability work in projects 
the further along the project timeline we go –  then it m
we do not make that argum
be expanded to other contexts which seek to maximise their performance under 
constrained resources, e.g. academics organising teaching, research agendas, studen
and funding proposals; and For
re, but focus on HF/usability practice as this is what our data represents. In Section     272
11 stem 
s follows 
dents. As 
 
xplanation. 
 that epidemiological models can account for the 
lat
pra ow 
the
 
Po se 
the l 
su  
FRAM analysis of our data which seeks to
With positiv
sy ise 
po
11
y. 
r 
We outline how we have used the four steps of FRAM and highlight the results. 
.5 our FRAM analysis elaborates on the functional parts of the HF/usability sy
where positive and negative resonance occurs.  
11.4.4 Conclusion 
This section has covered the consequences of applying different models for the 
understanding of the opportunities and challenges for methods in practice. Thi
the same line of reasoning that Hollnagel (2004) uses for understanding acci
with understanding accidents, the models that we implicitly or explicitly apply to 
explain the opportunities and challenges for methods in practice will shape our
e
 
We have seen that sequential models can provide simple causes for methods not 
transferring to practice. We have seen
ent effects that will influence the likelihood that methods will be used by 
ctitioners. Finally, we have seen that methods can be understood in terms of h
y are affected by and functionally influence the performance of usability practice.  
sitive resonance was introduced as a construct to explain how practitioners maximi
ir performance under constrained resources, i.e. they will select methods that wil
it the internal and external variances of the context. The next section documents a
 map out the functional couplings that are 
important for the performance of HF/usability practice and how methods fit into this. 
 
e resonance, and with the recognition of the key functional couplings in the 
stem, we are in a better position to reflect on strategies to tune the system to maxim
sitive resonance and erect barriers and monitor for negative resonance.   
.5 FRAM Analysis 
In this section we highlight the last stages of the complete FRAM analysis for brevit
The full analysis can be found in Appendix C1 and C2. Readers are referred to Chapte
10, Section 10.5.3.1, for an introduction to FRAM (Functional Resonance Accident 
Model). 
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ctions 
This step was focused on identifying the main goals and functions of the system. This 
d 
n human (M), technology (T), and organisational (O) factors. 
All these details are contained within the tem late in parts A and B of Figure 11.6. For 
ample the number and title of the functional node comprise Part A in Figure 11.6. The 
context dependent common performance conditions (CPC) of the function. Instead of 
grading the variability of each condition the important conditions are highlighted as the 
analyst chose not to go to this level of granularity (represented in Part C of the template 
in Figure 11.6). 
 
Steps 1 and 2 are further elaborated on by support and comments which appear in Part 
D of the template in Figure 11.6. The first node, ‘client recognises need’, is given as an 
example of this process in Figure 11.7. The goals and functions developed in these first 
two steps are integrated as nodes in the FRAM network in Step 3, which provides a 
graphical representation of their relationship. 
11.5.1 FRAM Step 1: Identify essential system fun
step identified 29 different functions in the system of HF/usability work. These 
functional nodes are listed in Table 11.1.  
 
Each functional node was elaborated according to their system function characteristics. 
Primarily this meant their main input and output. However, it also looked at whether 
there were preconditions for that function, the time needed, the required resources and 
what controls were in place. This step also identified whether the function was focuse
o
 
p
ex
six connectors detailing input, output, precondition, time, resources and controls; and 
the MTO (human (M), technology (T), and organisational (O) factors) focus comprise 
Part B in Figure 11.6. 
11.5.2 FRAM Step 2: Determine the potential for variability  
This step used the checklist proposed in Hollnagel (2004, p. 191) for identifying the     274
able i ent fu des of HF/usability wor
e Title 
T  2211.1 D ffer nctional no
Functional Node 
Number 
Functional Nod
k. 
1  Client recognises need 
2  HF understands client need 
3  Work packages are developed 
4 Project  negotiated 
5  Client understands HF processes 
6 Resources  allocated 
7 Methods  are  developed 
8 Select  method 
9  Tools are developed 
10  Select tool  
11 Staff  are  developed 
12 Senior  HF  management 
13  Project work performed 
14  Development of paper trail 
15 Persuade  client 
16  Reporting practices developed 
17 Select  reporting  practice 
18 Analysis  of  data 
19  HF understands project issues  
20 HF  understands  domain 
21 Write  report 
22  Co e to cl mmunicat ient 
23  Cl t ient engages wi h results 
24  Client understands results 
25  Client considers results 
26  Client acts on results 
27 Build  reputation 
28 Build  rapport 
29 External  audit 
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Figure 3611.6: Sections of the template used for Steps 1 and 2 of the FRAM analysis 
 
 
 
 
 
 
As an example of how the template was used for all 29 functional nodes we include the 
first one in Figure 11.7. The others can be found in Appendix C1.     276
Figure 3711.7: Step 1 and 2 of the first functional node 
 
1. Client recognises need 
 
Step 1: Identify essential system functions 
Functions 
 (M, O) 
Client recognises need 
Input  Some trigger for recognising need 
Output  Client need / Documentation of HF work 
Preconditions  Understanding of HF work / Client understanding of HF processes 
Time  Time to reflect on need 
Resources  Resources and desire to reflect on need 
Control  Client 
 
Step 2: Dete he potential for variability  rmine t
CPC Highlights  Comment 
Availa
(M, T) 
bility of . some 
dinate HF 
 resources    Resources are needed to engage with HF, e.g
companies have HF informed people to coor
consultants. 
Training and  ence    Clients need to understand the potentials involved with  experi
(M)  HF. 
Quality of commu cation about 
d HF need in 
nication    HF as an industry has varied communi
(M, T)  services for clients. Different clients fin
ferent ways.  dif
HMI and op
support (
erational  Highlight  Clients should be able to understand HF a
or service they can exploit.  T) 
s a technology 
Access to procedures a
methods (M)  ring HF involvement.  
nd  Highlight  There may be procedures (explicit or implicit) in place 
requi
Conditions of work (T, O)    N/A. 
N
co
umber of g
nflict resolution (M, O) 
Client organisations often have many competing goals 
between people and departments. 
oals and  
Available time (M)    There has to be adequate time to engage with HF. 
Circadian rhythm (M)    N/A. 
Crew collaboration 
quality (M) 
  There are different roles in design and development, HF 
has to be valued. 
Quality and support of 
organisation (O) 
Highlight  Some companies might be new to HF and not understand 
it; others may be HF orientated and involve it as standard. 
 
Support and comments: 
There are different reasons why clients use usability services. The quotation below 
shows that most are financially driven, some are driven by legislation and others 
adopted as a matter of course: 
“Probably some in the US are legislation driven. I'm trying to think of specific examples. 
Most of them are financially driven. Most of them believe that usability is going to do 
something in terms of returning on their investment. But some don't articulate it that way.     277
 thin g of one client in particular that just kn  it's the right way do it and 
Practition
services. Most identified 
generation. However, som oney, e.g. to 
com
contractual obligations, as 
perform
political reasons like gathering independe ent. 
 
The respond
HF/usability  very m
and accep
u
're really
high up, they have got very good safety but they can see that they can drive it further and 
further; and they would come and approach us on their own as part of some kind of 
programme because they're thinking let's try and do more in human factors. But if you've 
go eone wh t number one then, who is rig stage who do t even 
y'v oblem, just get on with it  da o , get thi gs 
ut don't really prove, the
 and find 
 some accident and then
Com l
will try to encourage th
 yes... done heurist
y, because if you can go 
and yours frankl
d that for a n
This comm tary shows that different clie
different ways dependin
services, whether they can recognise a speci
encouraged by others. T
by HF/usability pr
 
I'm kin ows  to 
doesn't question it.” W9 
ers referred to a range of reasons to do with why clients sought usability 
this with some underlying motivation toward revenue 
e specified examples that were not about m
ply with legislation, to conform to their own internal procedures, to fulfil 
part of a media showcase, to improve safety and 
ance, to do the same as competitors, because it is fashionable to do so, and for 
nt evidence to support an argum
ent below compares the maturity of how clients differ in their accep
 services to the maturity of safety cultures, where level five is
ting and level one is naïve: 
“R: The motivators tend to be that someone is pushing them to sort themselves o
beginning... I think actually the safety culture is actually good way of describing it 
because you have different stages of safety culture. If a company is at the fifth stage 
which is like the top stage, then they will want to improve continuously, they
tance of 
ature 
t at the 
 
t som
know that the
done, b
come and try
going to have
reprimand them]
panies will a
“R: Erm
sales opportunities I guess in terms of things like who'
poor usabilit
websites 
this and improve that, agai
the door. I di
en
o is a ht at the other  esn'
e got a pr , do the job y t  day n
 think about how they can change or im y're not going to 
human factors help, but they are the type of company that's then 
 the [regulator] is going to come along [and 
.” S3 
so carry out prospective work to try and generate business, i.e. they 
e client to recognise a need and acquire their services: 
ics […] it's more set criteria and that was more for driving 
s got poor accessibility, who's got 
to someone and say, we've evaluated a load of 
y isn't as good as your competitors we can help you to improve 
n that can be quite a powerful means for getting your foot in 
umber of sites, UK financial sites […]” W4 
nts will recognise need for usability in 
g on their own maturity of acceptance toward HF/usability 
fic need themselves, or whether they are 
hese different needs will have to be understood and catered for 
actitioners.     278
11.5.3 FRAM Step 3: Define functional resonance 
xpected and unexpected dependencies among the 29 functional 
AM network, which displays the nodes 
. The nodes represented in the FRAM network are hexagonal in 
 preconditions, time, resources and control referred 
plate in Figure 11.6. The layout of these functional characteristics 
the node’s main links are via their input and 
ugh there are some links to time, controls, preconditions and resources.  
3811.8. The hexagonal function representation (reproduced from Hollnagel, 2004, p. 126). 
  
We present two FRAM networks from our anal
the f
They are described in turn below. 
 
The num
functions identified in Step 1 and 2 in Appendix C1.  
This step looked at the e
nodes. This was achieved by building up a FR
and links between them
shape and represent the input, output,
to in Part B of the tem
is displayed below in Figure 11.8. Many of 
output, altho
 
Figure 
ysis here. The latter is a development of 
o tains more information which we will move on to in due course. 
s and titles of the 29 functional nodes refer to the number and titles of the 
rmer as it con
ber
 Description of the Project Process (Figure 11.9)  
l 
eed, a project is negotiated, work is performed, data is analysed, 
y 
 
to right can be maintained, and the process is able to fit on to one 
tage in the 
single graphical representation for the system description. 
Those deviances from entation 
this flow include the processes surrounding function 4 to do with 
and 24; and that there is a distinction between the parallel 
ncti
 
The negotiation of the project work requires that the client 
understands, at least to some degree, what they are agreeing to. In 
 
ding, this is why function 4 
eeds into function 5. The clients understanding will then act as a 
to 
tiation 
ndition 
ability perspective this will be staff, time 
and equipment to do the work (which will be shaped by function 
3); from the client side this is likely to be time and budget to pay 
  
would encourage clients to observe user t em to 
reporting process. 
ve task of actually 
said, e.g. people might fully understand but not care about what is 
communicated and vice versa. 
Figure 11.9 highlights the central project process. The centra
process roughly includes: the client recognises a need, HF 
understand this need, work packages are developed to satisfy this 
n
a report is written, results are communicated to the client, the
consider the results and how to act on them. This flow is 
represented in a ‘Z’ shape so the input and output flow from left
the negotiation process the client will understand more about their
options and so develop their understan
page. The ability to fit the process on to a single page is an 
important requiremen
than one s
t as some of the other nodes relate to more 
process. It also provides the reader with a 
 
 a single linear flow in this repres
project negotiation; the fact that function 13 goes to function 23 
components of fu on 23 and 24; which are explained below.  
f
control in the negotiation, this is why function 5 feeds back in
the top of function 4. Important for both parties in the nego
is that some set of resources will have been allocated to allow the 
potential for negotiation, this is why function 6 is a preco
for 4. From the HF/us
for the work.
 
Function 13 feeds into 23 and 24 because some practitioners 
esting, or get th
speak to users, or watch an expert panel s
communication which is outside of the da
o they receive direct 
ta analysis and project 
 
There is a distinction between function 23 and 24: 23 is to do with 
the client caring about and engaging with 
more about the cogniti
the issue, whereas 24 is 
understanding what is 
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Figure 3911.9: The Project Process [No codes as this is the central process] 
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rough a series of seven FRAM network 
agrams  overlaying fu between the nodes (see Appendix C2). We now 
esent th  these diagr  combines this information. If all the functional 
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Description of the Combined FRAM network 
(Figure 11.10)  
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provide opportunity for more formal documentation which is a 
necessity in some contexts (see code P1 to P2). 
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many parallel projects taking place at the same time: some 
finishing, some starting, some going well and some with 
challenges. A big influence in managing and absorbing this 
complexity comes down to the HF practitioner and staff. Through 
experience senior HF staff are able to see the past, present and 
some of the future, to know when things are going right and when 
they require attention, and what to do to successfully absorb 
variance.   
 
 FRAM network [Includes all codes: from A to P]  Figure 4011.10: Combined    284
11.5.3.1 Positive and Negative Resonance 
In the following section we reflect on steps 1, 2 and 3 of the 
l, w tions
nce i
mum mics
Wh cide
and reinforce each other to increase the likelihood of an outcome 
which surpasses normal performance. 
 
einf
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FRAM analysis
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having its maxi
of the context. 
Table 2411.3: List
Theme 
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Theme  Positive Resonance  Negative Resonance  Comment 
Practitioner proven 
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Respondent S11, spoke of being accepted by her 
clients once they knew that she had connections to 
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trusted her reputation by acquaintance. 
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little practical experience, and used examples from 
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Theme  Positive Resonance  Negative Resonance  Comment 
The right message to 
the right people. 
Respondent S10 stated that he had learnt and was 
still learning that results from reports needed to be 
filtered back to the right people in the client 
company that cared about the issues relevant to the 
recommendation. This was in contrast to clients that 
could understand the recommendation but would not 
care about that issue. 
Respondent W5 recognised that they had done a 
project that met their needs of the client they had 
contact with, but not their higher management which 
made the decisions. The clients did not have a 
coherent view and understanding of their 
the project suffered. 
 
The right person on the 
client side should be 
identified, who should 
understand and care about 
needs, so  the HF issues. 
Development of 
HF/usability output 
practices. 
Respondent W5, was proud of the development 
work they had done on their reporting procedures. 
These developments made the reports faster to 
produce, gave the detail for the people that needed it, 
and a high level section for those that did not need it 
and are not interested in it. The development also 
included it being ‘pretty’ so it was more appealing 
and engaging as a product. 
Respondent W1, did not feel like they had
way of selecting issues to communicate to the cli
There were processes in place but they had no 
support from senior management and so no one 
confidence in them or the motivation to use them. 
 a suitable 
ent. 
had 
There should be a well 
developed and suitable 
reporting procedure. 
Actionable 
HF/usability output. 
Respondent S12 said that they wrote reports making 
it clear how to exploit the knowledge within them 
thereby facilitating the client’s consideration and 
actions on results. 
Respondent S5 recognised that a client was unha
because they did not feel they had received ben
from the work, which was exacerbated by the 
that they had not understood the benefits in the 
instance. 
 
ppy 
efit 
fact 
first 
Consequences of HF work 
for the client should be
made transparent to be acted 
upon, i.e. as a resource for 
action.     287
11.5.4 FRA
This section identifies bullet points for fine tuning the positive resonance in the system, 
nance in it. It has a focus on how 
that 
in 
ch they are experienced at. 
for the context, 
the speed and proficiency of its application, and their communication of what the 
 for a new method or where a project is non-critical, and new 
members of staff may come to the organisation with a different expertise to share 
d supervise the project work better. It will also enhance 
ethod 
o adequately perform their tasks, monitor and support 
building rapport, documentation development, and facilitating communication 
•  Following on from methods, reporting processes should be quick, persuasive, 
clearly communicate crucial aspects, and make it clear how the client is to exploit 
M Step 4: Fine tuning and barriers  
and putting up barriers to prevent negative reso
methods fit into the system. 
 
Fine tuning to enhance positive resonance  
•  The client’s need should be properly understood, particularly in light of the fact 
they might not know the need themselves or there may be different factions with
the client organisation that communicate a different need. Methods should be 
selected to meet this need. 
•  Staff will be more competent at applying methods whi
This will enhance how they see its application, their adaptation of it 
method does and its results to the client. Experience is generally gained through a 
cycle of reinforcement, e.g. a method is selected and used, the experience gained 
then means it can be more easily selected and used in the future, this leads to further 
experience, and so on. There is risk in experimenting with unproven areas and this 
should be managed. New methods can be explored where opportunities arise, e.g. 
where a client will pay
with more established processes. 
•  Senior staff should plan projects with methods they are experienced at. This will 
allow them to monitor an
how they see the project progressing, and their communication of what the m
does and its results to the client. 
•  Time should be given to staff t
colleagues.  
•  Staff should reflect on their own practices so they can be developed and improved. 
•  The opportunities that particular methods afford such as enhancing persuasion, 
should be exploited. This will include adopting and adapting methods for particular 
project contexts.     288
will care most about the 
consequences of these issues in a way they will understand. 
n 
d abilities), or speed 
 
o suit 
h 
generally gained through a cycle of reinforcement: methods are used and experience 
 gained in them, these m re more liable to be selected as they can be better 
applied, they are then used even more, and so on. This reinforcing cycl
examp y ex ploying new staff, and 
ient’s  est.  to gain a busin  vantage; 
e risk  ved  managed. 
rs shou ay cl ts in the process where client 
ation oc s, so y have can be a ressed to 
 mainta nfi s and people. 
 projec neg  be managed as a critical step as this 
here the partie ree  s, goals, and p rities. This 
have resonance throug
in and betwee iffer  s uld take 
ntage of self- lopm nsolidate and diversi different 
 sets. This wil pare s for future pr ts with 
the results. Results should be tailored to the audience, or the audience should be 
tailored to the results, i.e. communicate to people who 
•  Appropriate tools should be employed to facilitate HF/usability work. This ca
differentiate offerings by adding something different (i.e. exten
up work and improve its quality thereby reducing its cost and improving the output 
for the client (i.e. enhancing abilities). 
•  Routine HF/usability practices should be developed so work is standardised and can
be performed faster. Adaptations to the practice can then be made from this t
the context. 
 
Barriers to prevent negative resonance 
•  Novel and unpredictable methods should not be tried in important situations, whic
include most commercial projects where there is little slack. Methods can be tried 
and tested in academia or in situations where they are not project critical and 
unpredictable. 
•  Practitioners should have ample experience and resource to plan and monitor 
projects effectively, including the choice and use of methods. Experience is 
is ethods a
e can be 
shifted; for  le, b ploring new methods, by em
through a cl requ  This shifting can be strategic ess
however, th invol  in exploring unproven areas has to be
•  Practitione ld p ose attention to the poin
communic cur  any questions or concerns the dd
ensure they in co dence in the processe
•  Within any t the  otiation stage should
is w s ag on the plan, resources, method rio
will  hout the project. 
•  With n d ent projects practitioners and organisations ho
adva deve ent opportunities to co fy 
skill l pre  practitioners and organisation ojec
their own idiosyncrasies and variances. 
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ic. Different practices often 
i d reason. So those values and circumstances of the 
context have to be taken into account. A case in point is the amount of communication: 
for  and collaboration, but from 
an i od idea as it might jeopardise their 
imp  by erecting barriers between 
des  are unfamiliar with designs 
to g
at is 
here 
HF/usability systems in different domains: some 
ompanies will be cheap, some dear; some light-weight, some heavy-weight; some large 
 resonate with that market. This will include the technical, 
social, structural, communication and resources aspects of methods. Expertise is 
eliver to 
ated, 
 
f functional resonance we have built an explanation where method 
election, use and performance are inextricably linked to the performance of the wider 
 
11.5.5 Summary comments 
Fine tuning and erecting barriers has to be context specif
ex st in different contexts for goo
designing, it is a good idea to increase communication 
ndependent evaluation perspective this is not a go
artiality. Some companies try to manage both roles
ign and evaluative processes, or even using people that
et a fresh perspective. 
 
From the explanation developed in the analysis it makes little sense to talk about wh
the most effective or efficient system. In fact, we must remember that it is an industry 
and so market forces will play a role in determining what succeeds and what fails. T
are likely to be places for different 
c
and global, some local where individuals work alone; some new, some well established; 
some will have different emphasis on valuing staff, profit, and quality; some will be 
general consultancies, and some with expertise in specific methods and domains. 
 
For success, what matters is that within any niche the HF/usability services develop and 
adapt practices to positively
important to understand these resonances and use them intelligently. Predictability is 
important for clients and practitioners because they need to be able to reliably d
agreed standards and targets. The need for predictability encourages a cycle of 
reinforcement in methods, tools and procedures whereby current practices are repe
learnt, and propagated from project to project and from practitioner to practitioner. This
creates some inertia on the one hand and stability on the other.  
 
In this system o
s
system of HF/usability practice. Either directly or indirectly method use is affected by
or affects every node in the FRAM network.     290
ns 
. 
e systemic model of methods in HF/usability practice 
ect 
 the short term project to long 
term reputation and expertise; from the beginning of the project in understanding the 
11.6 Conclusion 
This section has used Resilience Engineering (RE) as leverage to explain the adoption 
and adaptation of methods in HF/usability practice.  
 
We have seen how RE concepts relate to our data in Section 11.3, in terms of: 
1) Goal conflicts: Efficiency-thoroughness trade-off (ETTO) 
2) Values: Survivability and Different Dimensions of Resilience 
3) Normal Adaptable Practice in Open System 
4) Reflection-in-action or reflection-on-action 
5) Expertise 
6) Sharp-end / blunt-end distinction 
7) Tight and loose coupling 
 
In Section 11.4 we related different models for understanding accidents to explanatio
of method use in HF/usability practice. Following Hollnagel’s (2004) line of reasoning 
we argued that sequential and epidemiological models have shortcomings for 
understanding the opportunities and barriers for method use in practice. We proposed a 
systemic model using functional resonance and outlined the case for a positive 
resonance model whereby practitioners maximise their performance under constrained 
resources, i.e. they will select methods that will suit the internal and external variances 
of the context. We used the metaphor of an electrocardiogram to relate ‘continuous 
quality’ to a healthy system. 
 
In Section 11.5, we performed a FRAM analysis which has mapped out a functional 
model for HF/usability practice. This included a FRAM network representing the 
system, comment on positive and negative resonances and ways to fine tune the system
This section has given detail to th
proposed in Section 11.4. Here, we see that method use will be influenced by and aff
many different aspects of the system, for example: from
client need and winning the contract to the end in delivering results; from hard factors 
such as technical capability of the method to softer factors such as building rapport. 
 
We have created an interpretive bridge between the qualitative analysis of HF/usability 
practice and the RE literature. This relates to Dekker’s (2005, p. 192) statement that     291
s 
ces adapt 
n 
“validation emerges from the literature (what others have said about the same and 
similar contexts) and from interpretation (how theory and evidence make sense of thi
particular context).” We have shown how resilience engineering concepts are reflected 
in our data, proposed a positive resonance model, and detailed the functional 
components of this model. This captures the way usability consultancy servi
and fit the host company, people and project to maximize their impact under constrained 
resources. This is inextricably linked to the opportunities and barriers of method use i
practice.     293
 
re 
e 
etation of the quotation. This was done at 
three points in the thesis: 
 time was toward the end of the thesis, which included practitioners in both 
domains. Thirteen out of the 22 interviewees checked that the remainder of their 
curately; the other 9 
nificant 
Chapter 12: Validation 
This chapter discusses validation of the thesis. 
12.1 Grounded in data 
The process of grounded theory encourages ongoing validation throughout the analysis.
The data is gathered with a focus but the line of questioning is responsive to issues 
raised by the practitioner. As themes emerge in the interviews they are probed and 
analysed further. Themes are brought forward and tested with subsequent interviewees. 
The constant comparative method describes this constant grounding and testing of 
emerging themes in the data (described in Section 3.5.8). 
12.2 Internal member checking of quotations 
The analysis in this thesis has been grounded in interview transcripts. Quotations from 
the interviewees have been used to support the reporting of the analysis. These we
passed back to the interviewees to achieve two purposes: the first is the ethical purpos
of checking whether the practitioners are happy with the quotations used; the second is 
for them to check the accuracy of the interpr
 
1) The first time was after the analysis of Chapter 4. Seven of the 8 practitioners in the 
website development domain reported that their quotations were used accurately; the 
other was non-contactable. 
2) The second time was during the development of Chapter 6. Ten out of the 13 
practitioners in the safety domain checked that their interview summaries were correct; 
the other 3 were non-contactable. 
3) The third
quotations, used in the thesis and in the appendices were used ac
were non-contactable.  
 
Feedback from the practitioners did include some minor clarifications but no sig
misinterpretations. For example, S2 wanted to be clearer that they did not want to     294
 
wri
re
Par  
HF  
and
pac
pra heck. The model was checked internally and externally. Internally: all 
did not give feedback 8 were non-contactable and 4 responded but did 
l, e.g. due to lack of time). Externally: 11 practitioners were sent 
t to participate, of which 8 responded. The identifying 
job title are contained in Table 
pondents were theoretic  breadth of 
e; e.g. inclu
 differen onsibility. 
ed at the resonance mo  practice 
b title  Years in 
rience 
‘avoid’ informal communication; instead formal communication is preferred so that a
tten record of communications and decisions are kept. 
12.3 Internal and external member checking of the 
sonance model of HF/usability practice 
t of the output of Chapter 11, which used RE literature as leverage for understanding
/usability practice, was a FRAM analysis. This showed the functional components
 couplings in a resonance model of HF/usability practice. Feedback and validation 
ks were created which included a description of this model for HF/usability 
ctitioners to c
22 interviewees were sent the pack of which 10 responded having looked at the model 
(from those that 
not look at the mode
the pack after accepting a reques
codes for anonymity, experience and  s of all respondents 
12.1. The external res ally sampled to provide a
experience and domain knowledg ding website, software and air traffic 
control HF/usability consultants with t levels of experience and resp
Table 2512.1: Respondents who look
Type  Code  Jo
del of HF/usability
expe
Internal - website  W1  Research Fellow  1 
Internal - website  W2  Senior Users Exp 5  erience Analyst 
Internal - website  W3  Usability and Analysis manager   6 
Internal - website  W7  Information Architect / Usability consultant  12 
Internal - website  W9  Chief of Technical Staff  22 
Internal – safety  S1  Senior Industrial Designer  30 
Internal – safety  S2  Senior Human Factors Researcher  5 
Internal – safety  S3  Senior Consultant  10 
Internal – safety  S11  Independent Consultant  17 
Internal – safety  S13  Senior HF Practitioner  11 
External  E1  Senior Human Factors Consultant  7 
External  E5  Usability Consultant and Information Architect  5 
External E6  Principal  User Interface Designer  5 
External  E9  Strategic Development Manager & Digital Media 
Consultant 
5 
External  E11  User experience consultant  6 
External  E12  Director of a usability consultancy   12 
External  E13  Human Factors Scientist  5 
External E14  Usability  Consultant  3 
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Subsystem 4: Staff development and management 
te, 
 
 
dix 
 
s 
 
 
t 
 
hted 
he explanation we presented (Appendix D). For example, S2 points out 
In the packs the model was presented at three levels: 
•  Level 1: The 29 individual functional components  
•  Level 2: The six subsystems 
Subsystem 1: Project process 
Subsystem 2: HF/usability practitioner understanding 
Subsystem 3: Persuasion, rapport and reputation 
Subsystem 5: Tools, methods and reporting practices 
Subsystem 6: Auditing and documentation 
•  Level 3: The overall system 
At each level statements were extracted from the model, explaining that part of the 
system. Participants were asked to say whether the statements were generally accura
whether they were a significant part of their work, and to provide comment if they
wished to clarify or add anything. 
 
A pack, which collates all of the responses from the 18 participants and gives reflection
on these comments to include potential model modifications, can be found in Appen
D. Rather than present an updated version of the model here, which is part of future 
work, we emphasise how respondents reacted to the model developed thus far. In 
general the respondents thought that the model was accurate. We summarise and reflect
on the main points below:  
12.3.1 The distinction between a model and its instantiations 
A development in the FRAM notation since the analysis and network diagram 
developed in Chapter 11 has been the distinction between a model and its instantiation
(Hollnagel, 2008, personal communication). The model is a map of the functional 
components that can come into play in the functional system without any relationships
between these parts. Instantiations of this model include those ways that the functional
parts of the system work together. So, from the same model there may be differen
instantiations.  
This distinction helps us rationalise feedback from participants that have highlig
deviations from t
that not all clients are willing to enter into a negotiation process; some respondents 
indicated that developing a paper trail is not significant but others said it is very     296
 
f client communication is project dependent; and some practitioners preferred to be 
. 
 work 
 
parent 
his distinction between the model and its instantiations allows us to cope with the 
out 
 
s is a 
 
. E11) 
and that the model is overly complex (e.g. E14). Both of these are sustainable positions, 
and what is worth emphasising in response is balance. E9 correctly points out that there 
is more going on in the ‘Persuasion, Rapport and Reputation’ subsystem, along the lines 
of including theory from the domain of organisational psychology. A whole PhD could 
important; some said the hierarchical description of management and staff development
did not apply whilst others said it was accurate; respondents indicated that the frequency 
o
seen as facilitating and helping clients rather than selling services and persuading them
S2 also points out that a tool or method might be the stated objective of project
rather than a report and S1 says that their output often consists of designs; S2 points out
that project records are strategically used to build the company’s reputation and 
expertise whereas E9 says that project records are mainly kept for auditing purposes. 
These variations from the explanation presented to the participants, and the ap
contradictions between their practices indicate the variances between different projects 
and contexts. These variations can be rationalised through a general model, and then 
different instantiations of this depending on the practices at a local level. 
 
T
problem of abstraction across multiple cases. Abstracting across multiple cases with 
different practices is a genuine problem. Balance needs to be maintained between 
abstracting enough to capture the practices adequately, but maintaining enough detail so 
the abstractions are not vacuous. In the explanation we presented the majority of 
feedback indicates that it is generally accurate but some practitioners have pointed 
variances with their practice. This variance is welcomed. The main contribution of the
model is not rich detailed description but conceptual explanation: that there are 
functional components that can be recognised in a system, that these will vary between 
projects and contexts, and that these can be managed to enhance performance. Thi
‘contingency theory’ of projects and method use, which hold that the right way to 
organise depends on the circumstances and the contingencies of the situation (theories
of this nature have been developed in the field of organisational management (Klein, 
2005, p. 13-14)).  
12.3.2 Scoping the model: Not enough detail and complexity 
versus too much detail and complexity 
Participants have commented that the model is missing detail and complexity (e.g    297
outside the scope of the current thesis. Again, we refer to the problem of abstraction 
mentioned in Section 12.3.2. We maintain that the explanation is adequately scoped for 
the purposes of its contribution. The model is not comprehensive but conveys functional 
influences from seemingly disparate areas of the same system, e.g. method 
development, staff management, building rapport, and project negotiation. In this instant 
we find it useful to refer to Box’s (1979) observation that ‘all models are wrong, but 
some are useful’.      
12.3.3 Some parts are not unique to HF/usability practice 
Some participants questioned whether parts of the model were really unique to 
HF/usability practice. For example, E6 says that every practitioner in business builds up 
 repertoire of practices; W1 says that senior managers generally monitor subordinates 
and that there has to be an adequate understanding of project issues to act appropriately; 
y profession. This is true. 
sented a onents that affect the 
ystem.   if a system description of 
 n
These parts have to be unde ose that are unique to 
f
r
 in
persuading and selli
conscious creation when dev
ng friendly’, and E6 commented that the language seem
ing and 
 
ing 
de that this is a difference in culture and also something that 
metimes practitioners and clients 
 ‘act’ friendly. This implicit variation has 
be devoted to this area alone and still not comprehensively account for the area – this is 
a
and E6 says that rapport and reputation will have a role in an
The explanation pre imed to point out functional comp
performance of the s In fact, it would be a surprise
HF/usability practice bore o resemblance to other professions and business practices. 
rstood in the same way as th
HF/usability practice: their 
of their effect on system pe
unctional role and couplings should be understood in terms 
formance. 
12.3.4 Differences  tone: Facilitating and helping versus 
ng 
Interestingly, some practitioners reacted to the tone of the explanation, which was not a 
eloping the model. For example, S2 prefers to see their 
work as collaborating with t
friendly’ rather than ‘acti
he client rather than persuading them, E11 preferred ‘being 
ed to 
suggest it was more of a consultancy product sales environment rather than a needs 
based environment. Here, we seem to have a difference in tone between facilitat
helping and persuading and selling (the latter of which emerged from the data). The
tone that these practitioners have reacted to was unintentional and so this is surpris
and interesting. We conclu
can differ between companies and projects e.g. so
might not get on and so there will be a need to    298
rted in 
e the potential for a successful 
ises 
stemic 
 
step for building rapport through method use should be 
t 
a 
 
 and 
t this 
l for more appropriate applied research. 
o 
s 
now been made explicit through participant feedback and so should be repo
future versions of the model. 
12.3.5 Using the model 
E9 says there is not ‘a step’ where they recognis
intervention to aid the transfer from research to practice. What the model emphas
are the many dependencies at play in the system and so interventions are more sy
e.g. between critical functional couplings and across the system rather than at single
s. For example, strategies 
exploited, and improving staff development could have a significant and broad impac
across the system. The main contribution of this model is describing the context in 
way that reflects real decisions and dependencies in method use; it is more about 
understanding the gap between research and practice than bridging it (a similar 
argument is made by Ackerman, 2000 for CSCW). This is similar to Dourish’s (2006) 
argument regarding the difference between descriptions of contexts from ethnographic 
work and having specific implications for design from research. This research is more
akin to the latter, which builds a better understanding of the research. This area is 
complex, and to offer steps to effectively bridge the transfer gap between research
practice, which has been around for so long seems overambitious. However, wha
thesis argues is that if we have a better ecological understanding of issues in practice 
there is improved potentia
12.4 Triangulation 
Triangulation is where different samples, methods, perspectives and contexts are used t
show that similar claims can be supported from different angles. Here we discuss how 
different samples, theories, literature and an alternative data set support the validity of 
our contributions. 
12.4.1 Relating to different samples: people, projects, domain
The qualitative analysis has been developed from different people, projects and 
domains. The analysis has included 9 people in the website domain
2 and 13 people in 
the safety-critical development domain. The output includes emergent themes and 
                                                 
2 Due to the timing of the ninth interview eight participants were included in the analysis in Chapter 4.
The ninth’s data was included from Chapter 7 onwards. 
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ains. 
hese 
n 
Blandford, 2006), the bridge of a ship (Hutchins, 1995a), and 
agile software development contexts (Sharp et al., 2006). Also, through RE we see that 
t-end 
ilar way to how they 
e be stems
12.4.3  different lite
e refe  results i
our perspective and concerns. This perform
 wor  where si
giving  c
robo rch  
systems
generally. 
.4.3
Bellotti (198 sign satisfies the requirements for the 
success ask analysis techniques. Four designers involved in user-
   development from
organisations were interviewed. The findi
before  te them to the current thesis
connections that are triangulated across these different people, projects and dom
The thesis’ picture has been built through triangulating across these multiple cases. 
12.4.2 Relating to different theories: DC and RE 
Distributed Cognition (DC) and Resilience Engineering (RE) were selected and used as 
leverage to explore the data and develop the qualitative analysis. They were selected 
because their conceptual frameworks resonated with emergent themes in the data. The 
thesis shows that the system of HF/usability practice can be conceived in terms of DC 
and RE. By successfully relating DC and RE to the data we gain support from t
existing frameworks, i.e. characteristics that were evident in our data are also evident i
other systems that have been described in DC and RE terms. For example, through DC 
we can see that coordination of people, artefacts and resources has computational 
influence on system performance in our data in similar ways that it has influence in 
control rooms (Furniss & 
we need to consider phenomena such as loose coupling, the sharp-end blun
distinction, goal conflicts, how systems respond to internal and external demand, and 
non-linear functional couplings in the HF/usability system in a sim
hav en considered in other RE sy . 
rature   Relating to
W r to other approaches and n the literature which have a close relation to 
s the important role of relating our results to 
the k of others, and highlights milar issues have been identified thereby 
tion is divided into three subsections:  support for our own work. This se
sea cor rating with similar UEM re , corroborating with method use in information
haping usability practice research more   development, corroborating and s
12 .1 Corroborating with similar UEM research 
8) reviews whether commercial de
ful application of HCI t
system interface (USI)  academia and four from commercial 
ngs from the study are summarised below 
:  we rela    300
•  Design environments varied such that external influences like the availability of 
information about users and tasks might have unavoidable consequences on the 
project. 
•  Five categories of development activity were recognised that were defined by their 
goal and could occur in any particular order: commitment to requirement 
specification, conceptual specification, generation of a working prototype, testing, 
and finalisation. Design activities were found to be informal and did not involve 
HCI task analysis techniques. Furthermore, the finalisation of the project was 
frequently determined by external market pressures rather than internal design 
satisfaction. 
•  Various design problems were also elicited from the user system interface designers:   
Low autonomy  Technological constraints 
Small design team  Market pressures 
Uncertainty about requirements Poor  communication 
Poor access to user/task-information  Exclusion of users 
Low affinity to HCI  Expanding task outlines 
Highly inflexible design method  Lack of HCI guidelines and standards 
Highly inflexible design team roles  Familiar solution application 
Non-user orientated prototyping  Written software constraints 
Unfamiliar application domain  Over-casual evaluation 
Little USI design/HCI experience  Lack of performance metrics 
Unstructured application domain  Inadequate resources 
 
These findings support results of the current thesis, i.e. specific HCI methods were 
influenced by the process of development, technological, psychological and 
organisational constraints. Bellotti (1988) has focused on HCI task analysis techniques 
and the detailed development of specific projects. In contrast this thesis has taken a 
broader sample of practitioners, methods and projects. By doing this, this thesis adds a 
complementary view; for example, whereas Bellotti (1988) emphasises project specific 
details such as ‘expanding task outlines’ this thesis has more emphasis on client 
interactions, persuasion, rapport and communication. A large difference is that Bellotti 
(1988) investigates whether commercial design satisfies the requirements for the 
successful application of HCI task analysis techniques, whereas this thesis has 
investigated how methods are adopted and adapted in practice and influence system 
performance. The difference in research approach lies in the a priori status given to     301
methods. Both show similar findings with regard to the role of contextual dependencies. 
case for 
text in terms of downstream influence (Chapter 6), a description of 
observing specific types of questions used, and observing how evaluators use tests to 
 work is complementary to the broader level of this thesis. 
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12.4.3.2 Corroborating with method use in information systems 
development 
Studies on methods in information systems development (Fitzgerald, 1996, 1998) and 
web design methods (Garzotto & Perrone, 2007) have resonance with the findings of 
Important developments in the current thesis include a narrative to argue the 
considering con
HF/usability practice as a complex cognitive system (Chapter 9), representations to 
capture the different factors in a FRAM network (Chapter 11), and a new 
conceptualisation of method use in terms ‘positive resonance’ (Chapter 11). 
 
Bansler and Bødker (1993) criticise quantitative studies which report that X% of 
companies use method Y as they do not tell us how they are used or whether they are 
used consistently within the same company. Our research shows that there is ‘loose 
coupling’ between method labels and method practice, so their criticism should not be 
taken lightly. To investigate how think-aloud (TA) testing is performed in practice 
Nørgaard and Hornbæk (2006) perform an observational study of seven usability 
companies. Their study is at a finer level of granularity than the present thesis, e.g. 
confirm assumptions. Their
For example, they discuss some cases where the utility of the device is infrequently 
discussed and evidence from this thesis suggests that this may be context dependent i.e. 
that the early stages of the design of a new device might focus more on utility whe
the later stages of a design might focus more on ironing out usability issues. They als
observe that tests are sometimes used to confirm assumptions and evidence from t
thesis suggests that supporting evidence might be needed for persuasive and auditing 
purposes even when issues are known. They also question the utility of questions about 
“first impressions”, and “what would you expect to be there [e.g., on the next page]” 
which might actually be performing the function of relaxing the user so they open up 
and start talking more about their own views and expectations. Nørgaard and Horn
(2006) successfully show that the same method, in their case TA studies, is practice
differently across different contexts, which is quite different from prescriptions in the 
literature. This sort of grounded understanding of the adoption and adaptation of 
methods in practice is what has driven the approach of this thesis.     302
this thesis, thereby providing support for its contribution. These studies focus more on 
the work of software developers rather than usability and human factors consultants. 
 
Fitzgerald (1996) draws attention to the assumption that improvements in information 
system development practice can be achieved through more control and more 
widespread use of rigorous and formalised methodologies. He also presents arguments 
which question this assumption. The arguments for formalized methodologies include 
that they will simplify complex development processes, facilitate project management, 
and reduce risk and uncertainty. The arguments against their use include that 
contingencies in the situation need to be accounted for, the skills and experience of the 
practitioners need to be considered, the development process is complex and does not fit 
the simplicity proposed by formal methodologies, and that practitioners might get more 
fixated on adhering to the methodology rather than the actual project issues.  
 
Fitzgerald (1998) develops this work into a framework for conceiving the information 
system development process. Figure 12.1 shows the elements in the framework whilst 
Table 12.2 outlines the properties of these elements. In this framework he distinguishes 
between originally prescribed methodologies and the methodologies-in-action, which 
corresponds to ‘loose coupling’ in this thesis. At a broad level the framework also 
shares the fact that people are a critical resource in the system and that psychological 
and environmental factors will play a role in what shapes practice. At a finer level 
Fitzgerald’s (1998) framework is visually simpler. It is fair to say that it has more detail 
in terms of the overt and covert roles of methodologies within the representation, 
whereas the current thesis has more detail on the management of HF/usability work, the 
auditing process, staff development processes, the role of reputation and rapport, the 
project negotiation, report writing and client engagement processes. It is perhaps unfair 
to make strong comparisons as the development of information systems, which involves 
developers building software, is very different to traditional HF/usability practices that 
engage with clients in consulting roles. However, there are striking similarities between 
the two; at the highest level, this is that a proper account of method use in practice must 
include the people using them, their skill and expertise, and the problem context.     303
igure 4112.1: Framework for the IS development process (adapted from Fitzgerald (1996, p. 107))  F
 
 
Table 2612.2: Description of Figure 12.1 
lement’s name  Description  E
Original methodology  This is the methodology as prescribed.  
Methodology-in-action  This is the methodology as used. 
Developer/ methodology user  This is the person that performs the work. It is the people rather than 
methodologies that develop systems. The latter is merely a 
framework used by the people. 
Information processing system  This is the system that is developed. 
Development context: problem 
situation, business opportunity 
This acknowledges the dynamic processes outside of the immediate 
problem which can influence the project. 
Profile of development 
environment 
This involved the size of the organisation, the length of projects and 
whether services were in-house or outsourced. 
Developer embodied factors  This reflects the skills and experience of the developer and how these 
change over time. It also embodies trust in working relationships 
between people. 
Overt/ intellectual roles of 
methodology 
Methodologies facilitate project management by making processes 
structured and transparent, making resource allocation easier, and 
allowing an easier grasp of projects for novices and comparisons 
between projects for reflection. 
Covert/ political roles of 
methodology 
Methodologies are used for marketing, provide comfort in that 
‘proper’ processes are being followed, enhance the perception of 
professionalism and facilitate the auditing process. 
Garzotto and Perrone (2007) focus on developers’ use of methods in the web design 
context. Like other studies referred to above they are motivated by the fact that 
academic methods do not seem to transfer to industry and pursue a qualitative and 
holistic approach to investigate why. Garzotto and Perrone (2007) put forward 10 
lessons from their study:  
1.  A holistic view for design methods is needed 
2.  A design method should be easy to learn     304
3.  A design method should compromise between richness and simplicity 
4.  A design method should be “multi-lingual” 
5.  A design method should be modular and scalable 
6.  A design method should be flexible and customizable 
7.  A design method should provide “patterns” 
8.  A design method should be complemented with high quality documentation 
9.  A design method should be complemented by various kinds of support tools 
10. What kind of prototype better suits practitioners depends on what development 
phase it has to be used in 
From an abstract perspective we relate Garzotto and Perrone’s (2007) lessons to our 
own work: conforming to their suggestion in Lesson 1, this thesis has developed a 
holistic description of method use in practice. This thesis also suggests that methods 
should be adaptable to different contexts and presented in such a way to make these 
adaptations more accessible to practitioners, which is in agreement with Lessons 2, 3, 5, 
6 and 8. Their other lessons include communicating in multidisciplinary teams, Lesson 
4; recognising patterns in problems and design work, Lesson 7; having tool support, 
Lesson 9; and having consideration for the stage of design the project is in, Lesson 10; 
which are referred to in this thesis. Despite the similarities there are fundamental 
differences in these studies which include what makes methods suitable for web 
development practice, to understanding how methods are used and affect performance 
of HF/usability practice.  
 
There seems a contrast between Bellotti (1988) and Garzotto and Perrone (2007), which 
look at the requirements for methods to be used in practice, and Fitzgerald (1998) and 
this thesis, which develop explanations of how methods are used in practice. The former 
develop lists and the latter develop models. We argue that developing lists of lessons or 
features can make it hard for readers to comprehend the many different elements and 
how these integrate. With an underlying model and narrative the interplay between 
factors is developed and the message is stronger. A notable difference between this 
thesis and the other studies is the involvement of the client in the system developed in 
this thesis. This was influenced by the wider perspective taken in this work. Also, the 
other studies do not use existing literatures as leverage to develop theory: e.g. ‘positive 
resonance’ has been established as an important concept which underlies the 
explanation developed in Chapter 11; and the Distributed Cognition literature gave a 
novel conception of broad computational influences in Chapter 9 of this thesis.     305
12.4.3.3 Corroborating and shap
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 this thesis. We argue that these 
search topics can be more easily related to each other in Figure 12.2 where their 
 
 network in Figure 12.2. 
he superscript numbers refer to the node numbers in Figure 12.2. 
ing usability practice research 
 an outcome of the study reported in Chapter 4 a wider base of literature pertinent to 
usability practice was encountered. This occurred as themes emerging from practitioner 
interviews, with relation to the performance of methods, integrated with the 
performance of the HF/usability more generally. Following the development of the 
functional network we not only gain support from this wider literature, as functional 
nodes and subsystems relate to its themes, but we can use the functional network to 
frame this wider literature under. Here, disparate parts of usability practice resear
be related together under the more general framework of HF/usability practice 
performance. Table 12.3 lists references, the area to which these references contribute 
and their relation to the FRAM network developed in
re
collective significance, and their common research programme to mature usability
practice, is more evident. 
Table 2712.3: Relating usability practice research to FRAM network in Figure 12.2 
N.B. The codes refer to the location of influence in the FRAM
T
Code  Reference and outline  Relation to this thesis 
A Uldall-Espersen  (2007). 
Recognises different types of 
usability problem. 
This work most closely relates to the practitioner’s 
understanding the client’s issue
19&20, which has 
resonance with understanding the client need
2, 
project work
13 and analysis
18. 
B  Hornbæk & Frøkjær (2005). 
Gives advice on improving the 
communication of usability 
recommendations 
This relates to those functional nodes toward the en
of the project process i.e. from writing the report
d 
21 to 
the client acting on the results
26. It also influences 
the development of reporting practices
16. 
C  Nørgaard & Hornbæk (2006). 
Develops understanding of the use of 
the think-aloud method in practice. 
This is most closely related to performing project 
work
13; but this also facilitates reflection and 
development of methods in practice
7. 
D  Molich in Redish et al., (2002). 
Suggests a method for combining 
This work is a good example of using positive 
resonance in performing project work
13, data 
g
24, and  analysis, client observation, and rapid 
communication of results in usability 
work. 
anlysis
18, the client engaging
23, understandin
considering the results
25 synergistically. 
E  Dumas in Redish et al., (2002). 
Identifies people relationships as an 
This strongly relates 
15
and reputation
important factor for usability work. 
to how persuasion , rapport
28 
en to facilitate work. 
27 are se
F  Blandford et al. (2008). 
Develops a novel method. 
Relates specifically to the development of methods
7. 
G Cockton  (2008). 
Suggests a method for engaging with 
the values that are motivating the 
client. 
Understanding the values that motivate the client has 
influence on the practitioners understanding of the 
project
19&20, which has resonance with understanding 
the project need
2, and getting the client to engage 
with
23 and consider the results
25.     306
Figure 4212.2: Relating usability practice research to FRAM network 
N.B. The letters refer to the codes in Table 12.3. These denote the main areas of influence of different research on usability practice.     307
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12.4.4 An alternative data set: Grounded Theory of CHI 
workshop 
Appendix E details a qualitative analysis performed on 14 papers at a CHI workshop, 
2007, on the subject of “Increasing the impact of usability work in software 
development”. It was found that many of the themes from this analysis corroborated 
results from this thesis. Communication, coordinati
w
categories were composed of many interrelated factors and facets, e.g.: the softer side of 
culture, value systems, vocabulary, emotions, motivations and politics; and the harder 
side of resource constraints, goals, procedures, measures, deadlines, methods, skills, and
knowledge. It should be noted that these issues can change/fluctuate depending on the 
specific context, people and project. This qualitative study provides support for the 
different context dependent factors at work in the performance of usability practice. 
12.5 Conclusion 
This chapter discusses issues relating to the validation of the thesis. The analysis has 
been grounded in practitioner interviews; the interpretation of their 
checked with them when used for support in the report
resonance model of HF/usability practice has been checked for its general accu
(Appendix D). The latter validation stage included internal and external memb
checking. This has been useful for supporting the distinction between a model and its 
instantiations, for making explicit the tone of the explanation which some practitioners 
commented on, and other clarifications to be used as part of future work for modifying 
the model (Section 12.3). Support for conceiving methods in a system of practice and
their non-technical roles has also been g
(S
impact of usability work (Section 12.4.4). An outcome of relating the work of this t
to wider research on usability practice is the proposal for using its framework t
disparate areas of research (Figure 12.2). This gives a graphical overview of their 
complementary nature for improving and maturing applied usability practice.    309
art IV 
 
 
 
 
 
P
Conclusion 
 
This part concludes the thesis by reflecting on its contributions and suggestions for 
future work. 
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aximised under constrained resource. 
Chapter 13: Conclusion of thesis
The core contribution of this thesis has been an argument for appreciating the contextual 
factors that influence the adoption and adaptation of methods in HF/usability practice. 
This research has led us to develop new ways of understanding the use of UEMs in a 
holistic manner. This holistic perspective pushes an agenda for understanding wider 
aspects of the performance of a system of HF/usability practice; and, importantly, th
functional couplings between these aspects. These contingent aspects h
ly alluded to under the practitioner response ‘It depends…’ (ref previous
Section 7.4) and academic assertions that decisions will ultimately be made to add valu
to the design process (referred to in Section 11.4.1). 
 
In terms of method, secondary contributions include a deep reflective account of 
applying grounded theory, a novel approach to applying Distributed Cognition, a 
systematic application of Resilience Engineering themes to HF/usability practice and a
case study of FRAM which is a new and maturing method.  
 
Another contribution has been our interpretati
which is traditionally a risk and safety domain. We reverse the perspective of lookin
how things fail or avoid failure to look at performance under constrained resources. This 
focuses on ‘continuous quality’ rather than ‘rare failures’. The resilience community 
would maintain that failure is part of the variances and adaptations that naturally occur 
as part of complex systems and normal work. However, we are not aware of other 
research that has taken such a sustained focus on ‘positive resonance’ and which loo
at how continuous quality can be m
 
The final contributions include an understanding of inhomogeneous functional 
dependencies on system performance, and a novel framework for relating disparate 
parts of the research literature on applied usability practice. 
 
We elaborate on these contributions and their suggested areas of future research below.  312
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 to account for the contextual 
factors that influence methods. Subsequently, three accounts were developed and are 
13.1.1 PMO and landscape model 
 We 
pter 
l 
s and 
n 
etail 
13.1 Core contribution: Appreciating contextual facto
of methods 
The inductive analysis of usability practitioners in the website domain (Chapter 4 ) 
concluded that systemic descriptions should be developed
described below: 
The downstream utility of UEMs accounts for their impact on product development.
extend this stream metaphor to better account for UEM choice and influence in Cha
6, i.e. the account includes the upstream influence of project planning and a contextua
landscape through which the stream flows. As described in Chapter 6, the PMO stream 
has three stages: project planning (P), method adoption and adaptation (M), and the 
output of the project (O). There is a downstream influence from P to M, and from M to 
O.  
 
The landscape also plays a significant and influential role in this model. It is composed 
of five factors which influence each stage of the stream: technical factors which include 
the HF/usability issue at hand; social factors which include personal preference
relationships; structural factors which include the stage and organisation of the project; 
communication factors which include informal and formal style of reporting; and 
resources which include times, budgets and capabilities. 
 
This model provides an effective narrative for the consideration of contextual factors i
the adoption and adaptation of methods in HF/usability practice. It also provides d
about what we mean by ‘contextual factors’ through five themes. 
13.1.2 Distributed Cognition account 
Chapter 9 gives a Distributed Cognition account of HF/usability practice and how 
methods fit within this. This perspective gives leverage through a complex cognitive 
system view of the context. This uses an information processing metaphor vocabulary to 
describe systems and considers the wider factors that functionally affect the information 
flow, e.g. how social structures, use of tools and artefacts, procedures and changes over 
time influence UEM practice.  313
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From this analysis HF/usability practice is considered as a plug and play technology. 
This metaphor captures how it adapts its structure, procedures and methods to suit th
project and client need. The metaphor is inspired from a computational view of systems
as there are many components that work together in the system, of which HF/us
practice is just one. In general, better performance and integration of its compo
w
 
The complex cognitive system perspective gives structure and leverage to consid
methods are affected by social, information flows, artefacts, evolutionary and physica
aspects of the system. The social aspects included power relationships, the information 
flow included the timing and type of reporting mechanisms, the artefacts included 
capability and availability of tools, the evolutionary aspects included the changes of 
methods and tools over time, and the physical aspects included the closeness of the 
interaction between the HF/usability practitioner and the client group. This comp
cognitive system provides a picture of how methods can be considered a component of a
system, and how this component influences and is influenced by the rest of the syste
13.1.3 Resilience Engineering account 
HF/usability practice is conceptualised as a system in terms of the Resilience 
Engineering framework in Chapter 11. This highlights factors influencing the 
performance of HF/usability practice in a funct
c
couplings influence method use. The perspective emphasises the variances that hap
in normal HF/usability work and how practitioners use their expertise to adapt their 
methods and actions to fit the context. 
 
HF/usability practice is linked to seven Resilience Engineering themes, including: 
efficiency-thoroughness trade-offs in terms of the depth of work and research 
performed; survivability in terms of balancing different goals to make useful and 
pragmatic contributions to their clients; adaptation in terms of accounting for the normal
variances on project work; reflecting in practice to respond to variances; expertise in 
terms of recognising patterns and knowing what adaptations are suitable; sharp-end
blunt-end distinction to highlight the influence of the client context, practitioner contex 314
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staff development, 
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perspective. To this end Klein’s (2005) tracer studies might provide a useful 
and academic context; and tight and loose coupling to capture rigid adherence to 
deadlines and budgets and the adaptations that are made to method prescriptions.  
 
We relate the development of safety models to introduce why we benefit fr
systemic model of HF/usability practice, i.e. to account for non-linear functional 
couplings. From here we introduce the concept of ‘positive resonance’ which captures 
how functions need to integrate well for the benefit of system performance. A FRAM 
network of HF/usability practice is developed to show how UEMs fit into a sy
usability practice. The functional network shows couplings between disparate areas 
such as method development, communication, client values, 
re
monitored and managed effectively for the resilient performance of the system. 
 
The FRAM network of HF/usability practice defines nodes and relationships between 
these nodes. These formalised relationships are open to scrutiny and development. 
There may be arguments for fewer nodes, extra nodes, and even other subsystems w
have not been identified in this research context. The advantage of creating such a 
representation, rather than case studies for example, is that their abstractions across 
cases can be more easily inspected. 
 
The FRAM network that we offer highlights areas of applied research that impact on
HF/usability practice performance. Research and practice can attend to these areas to 
understand and manage them better. For example, specific focus could be made on the 
practitioners’ skills and their development. Research could look at the skill sets of 
different HF/usability roles, and practice can monitor these skills in the recruitment o
new staff. The broadening of an enterprise’s of
w
 
In addition, future research could give more attention to loose coupling so best p
adaptations of methods can be understood and shared. For example, a detailed study o
how heuristic evaluation is adopted and adapted in practice could be conducted (much 
like Nørgaard & Hornbæk’s (2006) study on think-aloud testing).  
 
Also, more research effort could go into understanding HF/usability project work from
the client’s  315
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tion: Methodological 
to understand the nature of these variances, and 
their effect on results. This thesis covers an extensive account of grounded theory use, 
covering inductive and deductive modes. The inductive mode included Chapter 4 which 
model for this investigation. These studies trace the develop
material or project from beginning to end. This form could be used to follow a real 
HF/usability project from beginning to end noting the development of problems, 
people’s perceptions and interactions along the way. This research may have challenges 
in gaining such close and sustained interaction with different parties of a business 
situation but it would be a complement to the current thesis which focuses on the 
HF/usability practitioner perspective. 
13.1.3.1 Relating disparate areas of applied usabil
It is suggested in Section 12.4.3.3 that the FRAM network of HF
objective for research in this area is to improve th
some way. However, disparate research topics are rarely linked together. A conception 
of a functional system of usability practice can be used to visualise individual influences 
on the system and suggest couplings between them. For example, through this 
framework research on recognising different usability problems (Uldall-Espersen, 
2007), communicating usability results (Hornbæk & Frøkjær, 2005), the use of metho
in practice (Nørgaard & Hornbæk, 2006), combining analysis, observation, and 
communication (Molich in Redish et al., 2002), identifying relationships as importa
(Dumas in Redish et al., 2002), method development (e.g. Blandford et al., 2008), and 
evaluating what the client really wants (Cockton, 2008) can be more easily related 
together as the system provides a visual framework for the areas in the system that
impact. These research topics are more cohesive
13.2 Secondary contribu
development and reflection 
This section describes secondary contributions of the thesis. These relate to 
methodological developments and reflections of the theories and methods used. 
13.2.1 Grounded theory 
The use of grounded theory has become prevalent in HCI research. However, its use 
remains diverse. We do not perceive this as a problem but it suggests that detailed 
reflective accounts of its use are needed  316
 theory with extensive quotations and a summary of the analysis 
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concepts, and the use of a metaphor to provide a narrative for the results. Importantly, 
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presented a grounded
under four themes. It also included Chapter 6 which presented different treatments of 
the qualitative analysis to include summaries of the interviews, an interrelated we
the message of the research is not just about being accurate bu
power as described by Halverson (2002), so it provides a conceptual structure to map to 
the real world and so we can communicate it to others. 
 
The deductive mode used Distributed Cognition and resilient engineering conce
frameworks as leverage for understanding our data. To systematise this process themes
were recognised in the respective areas of research (Chapter 8 and 10), and these were
related to the data (Chapter 9 and 11). The literature review also provided orientation to 
the themes and concepts to allow the potential for new insight in the data. 
 
With the diversity of grounded theory use in HCI it seems more important to have 
detailed case studies and reflections of its use. This thesis is an extensive contribution in 
this regard. 
13.2.2 Distributed Cognition 
Our use of Distributed Cognition attempts to combine Marr’s three levels of 
computation, the Resource Model, and DiCoT in a single framework (Chapter 9). In 
review of Distributed Cognition literature it was concluded that there is no one right 
way to apply the theory (Chapter 8). However, there is a need for more structured 
methods so it is more accessible to researchers and practitioners who wish to apply this
perspective. In this respect the attempt to combine different means of applying 
Distributed Cognition is a novel contribution. This framework could be applied to othe
contexts to see whether it is a useful and usable way of performing a Distributed 
Cognition analysis. This is important as Distributed Cognition is acknowledged a
having little methodological structure in HCI (Blandford & Furniss, 2005). Distribute
Cognition is recognised as a potentially fruitful area for HCI but there needs to be mo
work with regard to its operationalisation, and this thesis contributes to th
13.2.3 Resilience Engineerin
Resilience Engineering, as discussed in Chapter 10, is a new paradigm for 
conceptualising variances and failures in safe systems. There is a small flourishing  317
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A critical part of the Resilience Engineering framework is that the source of failure is 
.e. they are two sides of the same coin. From this perspective 
 
, but instead look at how systems survive and compete in a 
market place, i.e. here resilience is not a question of failure in the safety sense but is a 
question of offering a competitive solution or service in a dynamic market place. Here, 
resilient systems mean systems that offer quality against constrained resources. 
 
The documentation of the FRAM analysis is a contribution because it is a new method 
with few accounts of its use in the public arena. It should be noted that this area is still 
in a state of flux and the analysis reported in the thesis is our interpretation of the 
FRAM method. Hollnagel (2008, personal contact) has suggested that there should be 
better balance between the model which is described in prose and the instantiations 
which are captured in the FRAM visualisations. We believe that there is more weight 
given to the prose in the full FRAM analysis (Appendix C) which is not reported in the 
summary for this thesis (Chapter 11). It should also be noted that the analysis was 
performed before distinctions between a model and its instantiations were known, which 
community following this research agenda but few members focus on the positive sid
of normal work. This thesis does this and borrows arguments and concepts from the 
Resilience Engineering literature to do so. We reverse the perspective of looking at how
things fail or avoid failure to look at performance under constrained resources. This 
focuses on ‘continuous quality’ rather than ‘rare failures’. The resilience community 
would maintain that failure is part of the variances and adaptations that naturally occur 
as part of complex systems and normal work. However, we are not aware of other 
research that has taken a sustained focus on ‘positive resonance’ and which look
how continuous quality can be maximised under constrained resource. 
 
also the source of success i
the term ‘human error’ is frowned upon as a gross generalisation. Instead, humans are 
seen as the source of much resilience because they deal with unexpected variances, 
stresses and demands that are placed on the system they are involved in. The Resilience 
Engineering community recognise that failure is part of normal work, because 
adaptations do not always work and demands can be too much to cope with, but there
has been little focused attention on the positive side. 
 
‘Positive resonance’ has been developed as a concept in this thesis to capture the 
successful adaptations of a system. This move has been encouraged as we do not focus 
on the safety of a system 318
is reflected upon in Section 12.3.1. We have found the visualisations of the FRAM 
nt reflective tool for the iterative sense making of the analyst. At this 
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thesis m  
13.2.4 Reflection on the relationship between, and the develop 
The the onological form, and so the PMO, DC and RE accounts 
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often a different level of detail. For example, the PMO model provides a more simplistic 
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extending the downstream metaphor and recognising five contextual factors that 
elabora  the abstract project information flow of the PMO model in Figure 9.3 and 
RE acc RAM network 
networ  
allows 
space from or example, reputation has a functional influence 
that is b
network an importa
time we believe that the emphasis given to visualisations in the FRAM analysis 
ay be a difference in application style. Whilst the method continues to develop
and mature it has provided great leverage for this thesis.  
of, the PMO, DC and RE accounts 
sis is presented in a chr
successively build on one another. It was hoped during their development that they 
could be brought together and consolidated at the end but this is not possible. Each 
offers something different to the other two, couched in different concepts and 
account but probably has more rhetorical power (Halverson, 2002) in that a relatively 
message can be mapped to the context and communicated to others through the 
on of the downstream metaphor. The other two accounts
traditions and concepts of their respective theoretical frameworks. The DC account 
provides more leverage to explore the system from a cognitive perspective throug
dels of DiCoT. This integrates the social, information flow, artefacts, physical
and evolutionary aspects in a computational way. The RE account looks at the 
ions, variances and functional couplings that were recognised as important i
system. The concepts of these theoretical seem almost incommensurable, and it is 
expected that joining the two views could prove quite confusing. 
In terms of their individual contribution: 1) the PMO model adds rhetorical power by 
influence the downstream utility of projects (see Table 6.7); 2) the DC account 
tes on
recognises different complex computational influences on the system in Figure 9.4; the 
ount recognises different details couched in RE themes and the F
elaborates further on the project flow of the DC account. This is where the FRAM 
k really shows strength for the purposes of our analysis and representation, i.e. it
one to include functional elements of the system that are distant in time and 
 the actual project flow. F
uilt up through many projects, and method and tool development has a  319
the 
models shows how one is built on the other, and how each offers something different in 
a differ
pushed
functio
From th the other accounts seem to 
simplis ds complexity that is not 
 
so has a hard time accounting for the system variances, adaptations and disparate 
functio
play m  the HF/usability component from the DC account and the positive 
HF/usa ere ‘fit’ 
provide t each 
bounde low for functional influences 
cation of 
more functional detail in the FRAM network. 
describ he 
x 
ies to 
accoun
Engine The 
former
 
from sy e sorts of analyses ‘inhomogeneous 
 
system ectives, Distributed Cognition 
functional influence which may take years of development. This development of 
ent way and so the models do not directly subsume each other. However, if 
, the FRAM network can be considered the model that supersedes the other two 
because it is the most developed, and has the semantics to handle the disparate 
nal resonances that have been recognised as important in our analysis. 
 
e more developed RE position weaknesses in 
become more apparent. For example, the PMO model is supportive of the more 
tic domino model account although the landscape ad
captured by such models. Also, the DC account is much more static and structural and
nal resonances that the RE account is suited to. A case in point is the plug and 
etaphor of
resonances from the RE account. The plug and play metaphor captures how the 
bility component adapts to fit the client’s project and client’s context. H
suggests an adaptation that remains stable once it has configured itself. Resonances 
 more fluidity in the system as functional couplings can reciprocally affec
other, have system feedback and cycles of reinforcement. Plug and play also seems 
d to a project or client whereas resonances al
beyond the time and place of single projects and clients, and allows the specifi
 
Abstracting across the Distributed Cognition and Resilience Engineering analyses 
ed in this thesis we believe it is important to consider factors that influence t
performance of the system that are not limited by a particular perspective. The comple
cognitive systems view from Distributed Cognition is ‘complex’ because it tr
t for diverse factors, and the non-linear functional couplings in the Resilience 
ering view does similar by accounting for effects from a holistic perspective. 
 perspective talks about computations, and the latter perspective talks about 
functional couplings, both of which seek to comment on the performance of the system
stemic perspectives. We have dubbed thes
functional analyses’ because they involve theoretically different functions (i.e. not 
homogeneous) that interact and have a functional influence on the performance of the
. Drawing distinction between the two persp 320
appears
networ  the 
inhomo
eve 
more w  these methods, comparing and 
feature
 
The DC and RE accounts have been built on th
of 
both ac  
these fr h with these sorts of analysis in mind we 
g in 
context t 
observa
practic tivity, i.e. there did not 
This do
tudies of the 
howeve
The va ther 
pragma
ask practitioners devote their time to reviewing both as this requires considerable effort, 
HF/usa mplement the work in 
 to be more concerned with structures in the environment (e.g. the structure of 
tools, artefacts and room layouts) rather than Resilience Engineering whose FRAM 
k for example does not focus on structure but has more emphasis on
variances, demands and adaptations of a system. Abstracting across these 
geneous functional analyses in this way could lead to the further development of 
approaches to holistic system analysis of complex socio-technical systems. We beli
ork could be done on documenting case studies of
developing them, and making them more accessible to other researchers and 
practitioners. This is an endeavour to have better modelling capability of non-linear 
s that influence socio-technical system performance. 
e interview data gathered and analysed 
through the grounded theory process. This has had implications for the development 
counts. One limitation is that the interview data was collected prior to the use of
ameworks. If we had started the researc
might have considered other questions to ask interviewees and other forms of data 
gathering. For example, it is more typical in DC studies to observe people workin
, with artefacts and other resources. Our interview data has been used to abstrac
across different patterns of behaviour in practice rather than doing similar through 
tions. Observations were considered as part of the study, but HF/usability 
es did not appear to have a lot of easily observable ac
appear to be a lot of team work, talking, and the passing of artefacts between people. 
es not rule out future studies attempting to do observational work, or more active 
action research approaches. Indeed, it may even be useful to do specific s
artefacts that HF/usability practitioners produce and use like their reports and tools; 
r, this was not the focus of this study. 
 
lidation efforts of Chapter 12 have largely focused on the FRAM network ra
than the DC account. A similar activity was considered for the DC account but 
tic considerations favoured a focus on FRAM. It was thought unreasonable to 
DC would be hard to translate away from its jargon, and the FRAM network was seen 
to supersede the DC account. More focussed studies on DC related aspects of 
bility practice, e.g. a closer focus on artefacts, would co
this thesis.  321
13.3 
We dra
althoug of HF/usability practice and 
the met  
 
an inju only valued for its design implications when it offers much more in 
13.3.1
13.3.1
resonance between HF/usability practice and project work. For example, methods could 
faster r
expens  an 
develop es them immediately 
 
the speed of feedback needed in agile software system contexts, we might be able to 
designi
13.3.1
ith 
how th inting 
out ligh
potenti
dimens w 
effectiv ould help 
Specific implications  
w out specific implications from this thesis for both research and practice, 
h this should not detract from the new conceptions 
hodological developments and reflections described above. This view shares the
same sentiments as Dourish’s (2006) comment on how ethnographic work can be done
stice if it is 
terms of rich accounts of contexts and behaviours. 
 Research 
This section suggests implications for the research community. 
.1 Development of new methods  
Methods should be developed to exploit functional couplings that maximise the positive 
be developed to facilitate building rapport with the client, easier documentation, and 
eporting times. Developing methods could also try to avoid heavy notation, 
ive specialist tools, which might dampen their uptake and performance. As
example Molich (Redish et al., 2002) briefly introduces the KJ method; this involves 
ers in usability testing which promotes buy-in and giv
available results. Furthermore, if we took a context that has specific requirements, like
design methods that positively resonate with that context’s requirements, thereby 
ng methods for specific contexts of use. 
.2 Reporting of methods 
When reporting methods it is recommended that the ‘golden path’ is supplemented w
e method can be utilised in the realities of practice. This might include po
t-weight and intensive versions, different advice to novices and experts, 
al pitfalls, how to speed up the process, and synergies with reporting practices 
and in persuading clients. These ideas could be developed further to see what 
ions should be accounted for in a template for reporting methods, and to test ho
e these may be in communicating the potentials of the method. This sh
practitioners adopt and adapt methods.   322
13.3.2
r 
work to   
13.3.2
This research has em ethods. This means 
HF/usability practice rather than solely looking at its potential to provide insight into the 
clients  in to the issues and to allow more 
special nd 
s 
and quo
mmend consideration of non-
 is a 
battle f  
change
issues,   how 
much m ave rather than how it improves usability; and choose clients to 
whom 
manage the customer experience rather than telling developers the 
identifi  
 Practice 
This section hopes to inspire new focuses and new ways to conceptualise practitione
 encourage reflections which might lead to the development of practice.
.1 Non-linear functional factors of methods 
phasised the non-linear functional factors of m
that attention should be given to the performance of the method within the system of 
problem. This may mean using methods that practitioners are well versed in to 
encourage the effectiveness and efficiency of the work. It may also mean trying to get 
to watch usability testing to encourage buy-
interaction with clients to develop a relationship with them. It may also mean involving 
ist tools (e.g. eye-tracking, 3D modelling and simulators) to impress clients a
differentiate HF/usability practice offerings. Persuasive evidence in terms of video edit
tations from actual users, and statistics and graphs will also play their role in 
influencing decision makers in different contexts. We reco
linear functional effects of methods.     
13.3.2.2 A battle for hearts and minds 
The wider focus on HF/usability work in this research has highlighted the importance of 
the relationship and integration with clients. In many of these interactions there
or hearts and minds. By this we mean that clients do not just have to understand
the issues (a battle for minds) but also buy-in and appreciate the importance of making 
s (a battle for hearts). Along these lines some practitioners would get clients to 
watch user testing where possible; create ‘pretty reports’; collect evidence for known 
target recommendations in ways receptive to clients, e.g. tell accountants
oney they can s
recommendations might be most significant e.g. tell the customer service 
r how to improve 
same thing. It is important to consider the battle for hearts and minds to improve the 
downstream utility of HF/usability work.  
13.4 Other further work 
Further to the suggested future work highlighted in the sections above, Chapter 7 
ed four interesting loose ends which could be developed. The first was the idea 323
engage e.g. 
agents  F/usability practitioner performing a role which they may not be 
up user
standar ore 
researc nderstanding of HF/usability practice.  
13.5 
s has 
engage stem 
qualita  they 
functio
method a 
system
method e recognised and exploited to 
that there are different classes of problem that HF/usability practitioners 
changing colours to business propositions, adjusting seating to organisational change, 
etc. The second involved ideas like tacit contributions, transitional systems and change 
which see the H
fully aware of. The third touched on the role of emotion in HF/usability practice work, 
e.g. managing the emotional journeys of clients, creating ‘pretty’ reports, and ‘opening’ 
s to get good quality feedback. The fourth looked at the similarities between 
community acceptance in HF/usability practice work and academia to maintain 
ds in complex and uncertain domains. These four areas would benefit from m
h attention to lead to the better u
Conclusion 
To investigate the opportunities and barriers of methods in HCI practice this thesi
d with practitioners’ perspectives. A need for understanding methods in a sy
of HF/usability practice was recognised. This was developed in inductive and deductive 
tive analyses. We argue that methods should be understood in terms of how
nally resonate with different parts of the HF/usability system. Here, we move 
from theories of methods’ capabilities to find problems, and from theories of why 
s fail to transfer from academia to industry, to theory of method use within 
 of HF/usability performance. Here, critical functional couplings between 
s and the context in which they are used should b
maximise performance.  324
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Appendix A1: Summaries of each interview 
This section details a 
system development domain described in Chapter 6. These summaries are listed in 
Table A1.1. Each summary provides the most important points that were covered in 
each of the interviews. It is perhaps telling of the representation that it is not in an easily 
digestible form but leaves the reader with a lot of work in terms of bringing the different 
summaries together to form a general picture or message. However, an advantage of thi
representation is that it provides insight into each individual interview and allows some 
engagement with the breadth and differences in the data rather than presenting a more 
aggregated view. 
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ctors as well. For example, it was thought that some popular methods, like Task 
Analysis, also functioned as hooks for the client as they would have heard of them 
and expect them to be used. Redundancy (in practitioner overlap) was also 
important in evaluations, so one practitioner could cross-reference and error-check 
their opinions with another. 
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p ix A2:  A o C  N pen and 
i g 
  he cod etwork th  was d loped  theory of 
human factors practice in the safety-critical system development domain (summarised 
h . It first contains a visual representation of the network diagram and then a 
description of each of the codes. Table A2.1 shows these codes, how grounded they are; 
how dense they are; the spread of respondents that mentioned this code (there were 13 
respondents in total) and the codes that they link to. The codes highlighted in grey were 
described more fully because they were either highly grounded, dense or subjectively 
selected to enhance the picture of the code network presented in Chapter 6. 
 
Table A2.1: Table to show individual codes, groundedness, spread, density and 
code neighbours (their links). 
 
No. Name  Grounded Density Spread Code  neighbours 
Ap end  view  f the  ode etwork: O
Ax al Codin
This is a view of t e n at eve  from the grounded
in C apter 6)
1  Analysis, research, 
and experimentation  24  2  10  Systematic, method 
2  Assurance  14  6  6 
Audit, capability, client need, 
reputation, stringency, usability vs 
safety 
3  Audit  11  7  6 
Report and Documentation, 
Reputation, Assurance, Quality, 
Redundancy in people, Regulations 
and Regulator, Validation  
4 Audit  trail  12  3  5 
Report and Documentation, Similarity 
with academia, Regulations and 
Regulator 
5 Bidding  11  5  8 
Client negotiation, Project design 
phase, Resource constraint, Selling, 
Window of opportunity   
6 Capability  33  6  12  Motivation, Selling, Assurance, 
Client need, Practitioner skills, Tool   
7 Career  development  16  4  7 
Practitioner experience, HF to admin, 
business, management, Process, 
Support and mentoring   
8 Client  contacts  4  3  4  Other groups, Perspective and 
perception, Redundancy in people 
9  Client need  54  10  12 
Capability, Decision and negotiation, 
Perspective and perception, Problems: 
closed, open, simple, complex, 
Assurance, It depends... , Motivation, 
Relationship, Validation, Window of 
opportunity   
10 Client  negotiation  11  4  5 
Bidding, Project design phase, 
Window of opportunity, Decision and 
negotiation    344
 
No. Name  Grounded Density Spread Code  neighbours 
11 Closeness  22  7  9 
Method, Rapport, Relationship, UCD 
iterations, HF organisation, 
Prejudices, Validation   
12  Comments on 
academia  38  0  8   
13 Communication  36  7  12 
Feedforward, HF organisation, 
Language, Method, 
Recommendations, Selling, Report 
and Documentation   
14  Company 
organisation  9 1  6  HF organisation  
15  Consultancy vs 
researchy  7 0  4   
16 DC  29  2  12  External knowledge, Internal 
knowledge  
17  Decision and 
negotiation  11 7  4 
Client negotiation, Client need, 
Feedforward, Other groups, Priority, 
Resource constraint, Systematic   
18  Def of HF  13  1  6  Language   
19  Design evolution  21  2  5  Early, middle, late, all., Process 
20 Designy  21  1  7  Usability  vs  safety 
21 Domain  experts  24  5  10 
In the trenches, Meeting, presentation, 
discussion, Method - workload, 
Rapport, Variety   
22  Domain Industry  14  1  10  Variety   
23  Early, middle, late, 
all  36 4  12  Method, Project output, Design 
evolution, Method - scenarios   
24  Expertise and 
background  22 3  7  Perspective and perception, Other 
groups, Reputation   
25 External  knowledge  21  8  10 
DC, Knowledge sharing, Method, 
Method - checklists, Method - 
guidance, Templates, Report and 
Documentation, Standards   
26  Feedforward  58  11  12 
Decision and negotiation, Scope 
claims, Communication, Motivation, 
Priority, Project output, Quality, 
Rapport, Recommendations, Report 
and Documentation, Resource 
constraint   
27  Frustration  4  3  2  Prejudices, Rapport, Motivation   
28  HF organisation  43  9  12 
Closeness, Company organisation, 
Communication, Process, Project 
design phase, Project length, Project 
roles, Resource constraint, Scope of 
development   
29 
HF to admin, 
business, 
management 
14 3  8 
Career development, Practitioner 
experience, Selling  345
 
 
No. Name  Grounded Density Spread Code  neighbours 
30  In the trenches  29  5  10 
Domain experts, Internal knowledge, 
Method, Method - scenarios, 
Validation   
31 Internal  knowledge 17  7  9 
DC, Knowledge sharing, Practitioner 
experience, Practitioner skills, 
Templates, In the trenches, 
Succession and Repeat business   
32  It depends...  49  6  11 
Client need, Method, Perspective and 
perception, Reflective practice, 
Report and Documentation, Variety   
33 Job  title  2  0  2   
34 Knowledge  sharing 7  2  6  External knowledge, Internal 
knowledge   
35  Lab vs Real world  2  2  2  Method, Validation   
36 Language  18  3  9  Def of HF, Perspective and 
perception, Communication   
37 Learning  26  4  10  Process, Reflective practice, Support 
and mentoring, Templates 
38 Literature  review  6  3  6  Method, Method - survey, Similarity 
with academia   
39 
Meeting, 
presentation, 
discussion 
26 4  11 
Domain experts, Method - workshop, 
Other groups, Project output   
40  Method  0  64  0 
Analysis, research, and 
experimentation, Closeness, 
Communication, Early, middle, late, 
all. , External knowledge, In the 
trenches, It depends..., Lab vs Real 
world, Literature review, Method - 
accident data, , Method advice, 
Practitioner experience, Practitioner 
skills, Pragmatics, Prejudices, 
Problems: closed, open, simple, 
complex, Process, Project design 
phase, Qualitative and quantitative, 
Recommendations, Report and 
Documentation, Reputation, Resource 
constraint, Risk and Predictability, 
Selling, Standards, Stringency, Tool, 
Validation [plus all ‘method – X’s]   
41  Method - accident 
data  1 1  1  Method 
42  Method - checklists  12  2  7  Method, External knowledge   
43  Method - contextual 
inquiry  3 2  3  Method, Method - observation   
44  Method - 
ethnography  2 1  2  Method 
45  Method - expert 
review  4 2  1  Method, Perspective and perception   
46  Method - fault tree 
analysis  2 2  2  Method, Method - talking    346
 
 
No. Name  Grounded Density Spread Code  neighbours 
47  Method - feedback  3  1  1  Method 
48  Method - field 
studies  5 1  3  Method 
49  Method - focus 
groups  1 1  1  Method 
50  Method - goal 
structuring notation  3 1  1  Method 
51  Method - GOMS  1  1  1  Method 
52  Method - guidance  10  2  6  Method, External knowledge   
53  Method - hazard 
analysis  2 1  2  Method 
54  Method - HAZOP  1  1  1  Method 
55  Method - human 
error identification  9 2  5  Method, Method - task analysis   
56  Method - interviews  11  1  6  Method 
57  Method - link 
analysis  1 1  1  Method 
58  Method - modelling  5  1  4  Method 
59  Method - 
observation  6 2  4  Method, Method - contextual inquiry 
60  Method - prototype  14  1  6  Method 
61  Method - 
questionnaire  7 1  3  Method 
62  Method - risk 
assessment  3 2  2  Method, Qualitative and quantitative   
63  Method - root cause 
analysis  2 2  2  Method, Method - talking   
64  Method - scenarios  2  3  1  Early, middle, late, all. , In the 
trenches, Method 
65  Method - simulator  2  2  1  Method, Method - user testing   
66  Method - social 
network analysis  1 1  1  Method 
67  Method - static story 
boards  1 1  1  Method 
68  Method - survey  9  2  4  Literature review, Method 
69  Method - talking  8  3  4  Method, Method - fault tree analysis, 
Method - root cause analysis 
70  Method - task 
analysis  17 2  9  Method, Method - human error 
identification 
71  Method - user 
testing  13 3  6  Method, Method - simulator, 
Prejudices   
72  Method - video  2  1  2  Method  347
 
 
No. Name  Grounded Density Spread Code  neighbours 
73  Method - wireframe  1  1  1  Method 
74  Method - workload  10  2  3  Domain experts, Method 
75  Method - workplace 
assessment  1 1  1  Method 
76  Method - workshop  6  3  3  Meeting, presentation, discussion, 
Method, Relationship   
77  Method advice  18  2  9  Method, Tool   
78  Motivation  35  8  11 
Client need, Feedforward, Frustration, 
Prejudices, Regulations and 
Regulator, Reputation, Capability, 
Politics   
79 My  PhD  14  0  6   
80 Other  groups  16  7  9 
Decision and negotiation, Expertise 
and background, Meeting, 
presentation, discussion, Perspective 
and perception, Project roles, Client 
contacts, Politics   
81  Perspective and 
perception  23 8  10 
Method - expert review, Client 
contacts, Client need, Expertise and 
background, It depends... , Language, 
Other groups, Problems: closed, open, 
simple, complex   
82 Politics  14  4  8  Motivation, Other groups, Power, 
Prejudices 
83 Power  14  4  7  Window of opportunity, Politics, 
Rapport, Resource constraint   
84  Practitioner 
experience  14 5  8 
Method, Variety, Career 
development, HF to admin, business, 
management, Internal knowledge   
85 Practitioner  skills  21  4  9  Capability, Method, Rapport, Internal 
knowledge   
86 Pragmatics  12  4  7  Method, Priority, Resource constraint, 
Reflective practice   
87 Prejudices  21  8  9 
Closeness, Method, Method - user 
testing, Reputation, Validation, 
Frustration, Motivation, Politiics   
88 Priority  6  6  3 
Decision and negotiation, 
Feedforward, Project output, 
Recommendations, Pragmatics, 
Resource constraint   
89 
Problems: closed, 
open, simple, 
complex 
30 4  10 
Method, Perspective and perception, 
Project output, Client need   
90 Process  19  5  6  Career development, HF organisation, 
Method, Design evolution, Learning   
91  Project design phase  23  5  10  Bidding, HF organisation, Method, 
Client negotiation, Selling   
92 Project  length  1  1  1  HF  organisation  348
 
 
No. Name  Grounded Density Spread Code  neighbours 
93 Project  output  29  7  12 
Feedforward, Meeting, presentation, 
discussion, Recommendations, Report 
and Documentation, Early, middle, 
late, all. , Priority, Problems: closed, 
open, simple, complex   
94 Project  roles  33  3  11  HF organisation, Relationship, Other 
groups   
95  Qualitative  3  1  2  Qualitative and quantitative   
96  Qualitative and 
quantitative  8 3  4  Method, Method – risk assessment, 
Qualitative 
97 Quality  22  4  9  Audit, Feedforward, Stringency, 
Validation   
98  Quantitative use, 
and validity  11 0  7   
99 Rapport  10  7  6 
Domain experts, Feedforward, Power, 
Selling, Closeness, Frustration, 
Practitioner skills   
100 Recommendations  17  7  8 
Feedforward, Method, Scope claims, 
Validation, Communication, Priority, 
Project output   
101  Redundancy in 
people  18 4  6  Audit, Client contacts, Support and 
mentoring, Validation   
102 Reflective  practice  9  4  5  It depends… , Pragmatics, Learning, 
Tool   
103  Regulations and 
Regulator  13 6  5 
Audit, Audit trail, Risk and 
Predictability, Safety culture, 
Motivation, Report and 
Documentation   
104 Relationship  24  6  9 
Client need, Method – workshop, 
Scope of development, Closeness, 
Project roles, Succession and Repeat 
business   
105  Report and 
Documentation  37  10  12 
Communication, External knowledge, 
Feedforward, It depends… , Method, 
Regulations and Regulator, Audit, 
Audit trail, Project output, Validation  
106  Reputation  13  9  7 
Expertise and background, Method, 
Succession and Repeat business, 
Assurance, Audit, Motivation, 
Prejudices, Risk and Predictability, 
Selling   
107 Requirements  6  0  5   
108  Resource constraint  64  11  13 
Bidding, Decision and negotiation, 
Feedforward, HF organisation, 
Method, Power, Priority, Scope of 
development, Pragmatics, Risk and 
Predictability, Validation   
109  Risk and 
Predictability  10 7  7 
Method, Reputation, Resource 
constraint, Stringency, Window of 
opportunity, Regulations and 
Regulator, Validation   
110  Safety culture  8  2  4  Regulations and Regulator, Standards   349
 
Network diagram 
The network diagram in Figure A2.1 shows that the codes are heavily interrelated. The 
‘method’ code is a focal point but this is slightly artificial as it links with all the 
individual method codes that were mentioned in the interviews.  
No. Name  Grounded Density Spread Code  neighbours 
111 Scope  claims  9  3  6  Feedforward, Recommendations, 
Validation   
112  Scope of 
development  7 3  5  HF organisation, Relationship, 
Resource constraint   
113  Selling  16  10  9 
Bidding, Method, Project design 
phase, Reputation, Succession and 
Repeat business, Window of 
opportunity, Capability, 
Communication, HF to admin, 
business, management, Rapport   
114  Similarity with 
academia  13 2  9  Literature review, Audit trail   
115 Standards  27  3  11  External knowledge, Method, Safety 
culture 
116 Stringency  31  4  9  Method, Assurance, Quality, Risk and 
Predictability   
117  Succession and 
Repeat business  16 5  10 
Internal knowledge, Relationship, 
Window of opportunity, Reputation, 
Selling   
118  Support and 
mentoring  7 3  4  Career development, Redundancy in 
people, Learning   
119 Systematic  1  2  1  Decision and negotiation, Analysis, 
research, and experimentation   
120 Templates  8  3  6  External knowledge, Internal 
knowledge, Learning   
121 Tool  20  4  6  Capability, Method, Method advice, 
Reflective practice 
122 Type  of  clients  2  0  2   
123  Type of 
consultancy, service  9 0  6   
124  UCD iterations  9  1  4  Closeness   
125 Usability  vs  safety  5  2  4  Assurance, Designy   
126  Validation  16  14  7 
Audit, Client need, Closeness, In the 
trenches, Lab vs Real world, Method, 
Quality, Redundancy in people, 
Report and Documentation, Resource 
constraint, Risk and Predictability, 
Scope claims, Prejudices, 
Recommendations   
127 Variety  14  4  8  Domain experts, Domain Industry, It 
depends... , Practitioner experience   
128  Window of 
opportunity  1 7  1 
Bidding, Client need, Client 
negotiation, Power, Risk and 
Predictability, Selling, Succession and 
Repeat business    350
Code descriptions 
This section contains a description of the 128 codes that were derived in the grounded 
analysis. Codes that were either highly grounded (i.e. they had lots of quotations in the 
data), codes which were dense (i.e. they had lots of links to other codes), and a selection 
of other codes have been described more fully. The rest, apart from the individual 
methods which do not add a lot to our overview of HF system, have been given limited 
attention for the sake of brevity, in which is already a large section. The superscript 
numbers refer to the number of the codes when placed in alphabetical order e.g. 
‘method’ is 40
th in the list. This numbering is to aid referencing between different code 
descriptions, as the codes are explained in the web of codes around them. 
1.  Analysis, research, and experimentation 
This code was borne out of the fact that some human factors (HF) projects do not 
involve specific HF methods
40 but can be more generally conceived as analysis, 
research and experimentation. For example, a client’s need
9 might require a 
practitioner to come in and view operations on a ship as they may have problems 
with a new piece of kit, or it might require a practitioner to sort through accident 
reports to find patterns, or it might entail setting up an experiment to identifying the 
most suitable product for a task from a selection.  
 
Each method has advantage and disadvantages, and it is up to the practitioner to 
know which should be chosen and why. The aim should be to get at the right 
information in the right way.  
 
Depending
32 on the sort of research project that is being carried out it may be more 
or less systematic
119, the less systematic might entail an exploratory study, adapting 
to what is found, taking photos, measurements, interviews in a workplace, and 
creating designs to get feedback from; the more systematic might entail setting an 
agreed criteria for making a decision and having a formal process to go through to 
make that decision. 
 
Methods
40 are an important part to analysis but there is a lot of analysis that goes on 
outside of methods. For example, negotiating what the project should be with the 
client
10 will entail trying to understand what issue they are dealing with and how to 
best go about helping them
91; and a practitioner may think things through and 
doodle on a pad to help themselves try to understand a situation.   351
Figure A2.1: Complete code network of 128 codes 
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2.  Assurance 
Clients will want
9 assurance that the work has been done competently and that the 
recommendations and claims can be trusted. This might include auditing
3 the 
company to check their processes are adequate, and having an audit trail
4 in terms of 
the methods that were used and how the recommendations were derived. 
 
HF practice should have the capability
6 in terms of expertise and experience
24 to 
deal with the issues they aim to address. Some assurance will be given by the 
reputation
106 of the HF practice and practitioners, but work will have to be 
stringent
116 and of good quality
97 for this reputation to be maintained and improved. 
This will impact repeat business
117.  
 
Clients may need more assurance in some cases than in others. For example a high 
safety risk
109 may need more than a low usability issue
125. Practitioners are wary 
about properly scoping their claims
111 so a system may only be deemed acceptable 
as far as the tests have shown e.g. testing the workload of a train driver does not 
make driving the train safe. Safety claims should be made with caution. 
 
3.  Audit 
Auditing refers to the checking of the quality
97 of a process
90, performance or work. 
It is to provide assurance
2 that standards have been met. Auditing the quality
97 of 
work has potential to impact on a practitioner’s or a company’s reputation
106.  
 
Internally, staff performance may be monitored which may affect career 
development
7, etc. Externally, client satisfaction may be monitored; some practices 
do this explicitly through surveys
68 others are satisfied with implicit monitoring of 
how projects have gone and whether there is repeat business
117. 
 
In safety cases there will be a redundancy in HF knowledgeable practitioners
101 to 
check on each others’ work: that the right things have been done, that they have 
been done well, and the right recommendations made. They can check how the 
project was carried out as they share this knowledge.  
 
Work can also be audited during the project, for example, in methods like HAZOP
54 
domain experts
21 will review a task or process and they will raise concerns if they    353
are not satisfied that it is safe. Different domain experts
21 are involved in HAZOPs 
to check the system from different perspectives
81. 
 
There is a relation to closeness
11 in auditing. If a person lacks a particular 
knowledge base they will not understand what is going on and cannot judge the 
quality
97 of it. HF practitioners want the client to understand what they are doing at 
least to some degree. Even when a client is not interested in HF details, and they just 
want the problem to be solved, there may be third parties that have an interest in 
auditing the details of the work e.g. company directors might be told by regulators
103 
that they have a HF problem
9, they then utilize HF services to solve the problem but 
don't care about the details
78, but the regulators
103 may then check the work of the 
HF practice to make sure the problem has been properly addressed.  
 
Documenting
105 work is important to leave an audit trail
4 for auditing. Sometimes 
reports serve different purposes for different audiences; taking the example above a 
client might be motivated
78 by the solution, whereas regulators may be more 
motivated
78 by the process and methods that derived the solution. Similar to 
academic work
114 people will judge the validity
126 of the results on the process, 
methods and arguments that have derived them.  
 
Goal Structuring Notation (GSN)
50 was described as a method that breaks down the 
argument that HF has adequately covered the different parts of a system and then 
links up what has actually been done on a project to cover those parts. This makes 
the argument and evidence more structured, and aids auditing. Not all projects will 
need this level of detail. Environments and projects which are more designy
20 may 
be less inclined to keep an audit trail
4 of why design decisions were made. 
 
HF practitioners may develop tools
121, checklists
42 and guidelines
52 so non-HF 
qualified people can carry out audits of their own in working contexts. 
  
4.  Audit trail 
This refers to the documentation
105 of the processes
90, decisions
17 and methods
40 that 
can be audited
3. 
 
5.  Bidding 
This refers to when HF practices compete for a project. This gives the client options.    354
 
6.  Capability 
This refers to the capabilities of organizations and practitioners. This affects what 
they have to offer e.g. a company may have the capability to offer 3D modeling of a 
control room or carry out test in a high fidelity simulator; a practitioner may have 
certain expertise in carry out different methods
40 or may have knowledge about a 
particular domain
21. 
 
7.  Career development 
Practitioners will be mentored and supported
118 in the early stages of their career. 
They will then move on to more complex tasks, with more responsibility. As they 
mature they will be involved in project design
91, selling
113, client contact and 
management. 
 
8.  Client contacts 
Different projects may mean contact with different people on the client side which 
might affect communications. For example, HF practitioners on the client side may 
be more interested in the HF detail of the work, than other professionals. 
 
9.  Client need 
A client need is often the driver and initiator for the project. Clients will be coming 
from their own perspective
81 and may be motivated
78 by non-HF issues e.g. to 
satisfy regulators
103, to increase revenue, to get safety assurance
2, to reduce manning 
levels. The HF practitioner will need to engage with the client’s issue and 
negotiate
17 a programme of work aimed at addressing it
91. Sometimes the client 
might not understand what their HF need is. One practitioner believed that it can be 
complicated in that you may think you are employed to solve a technical problem, 
but the actual problem may be something else like organizational change. Like in 
academic research
114 the real nature of the issue might only reveal itself after the 
work has begun. What programme of work is decided upon will depend
32 on the 
type of problem
89, the resources invested in it
108, the risk
109 involved if the problem 
is not addressed properly, the level of validity required in the solution, and the 
capabilities
6 of the HF practitioners and practice.  
 
Client needs bear a lot of influence on the methods
40 that are used. One practitioner 
stated that they would turn to methods they had not tried if a client requested it.    355
Practitioners’ work needs to be paid for and so they are largely restricted to what the 
client will pay for
108. The client may be willing to invest more resource into projects 
where there has been a window of opportunity
128 for HF e.g. when they have a big 
problem like new navigation systems, or highly publicized train crash; or where they 
have a good relationship
104 with the HF organization.  
 
The integration of HF differs in different industries
22, some where it is mandatory, 
like nuclear power; some where it is strongly encouraged, like transport industries; 
and some where it seems less well established, like hospital design and renewable 
energies. 
 
10. Client negotiation 
HF practitioners will negotiate the shape of the project at the start, and what should 
be done about the recommendations toward the end. 
 
11. Closeness 
Closeness manifests itself in HF organization
28. For example some projects may 
entail the HF practitioner as a design friend that is embedded in the design team, 
working closely giving informal input; other projects may be more distant in 
providing an independent evaluation of a design.  
 
12. Comments on academia 
Comments on academia include understanding the practitioner context better and 
providing outputs which are more suited to this context: 
- there could be more work in developing commercially viable tools, validating tools 
and methods, and generally bridging the gap between what academia produces and 
what practice can use. Practitioners can adapt methods so they are more suitable to 
practice, but perhaps academics should take into account the practitioner context 
more. Many incremental developments are not significant enough to change practice 
e.g. a slightly updated attention model will probably not make much difference to 
practical workload studies and recommendations. 
- some academics could do more to market their ideas by doing more studies and 
more papers. 
- academics can focus on ideal method use rather than taking into accounts the 
pragmatics of the situation e.g. practitioners focus on value and the solution, rather 
than the method per se. Recommendations have to be grounded by talking to clients    356
and operators. Claims should be appropriately scoped by the systems and evidence 
engaged with. 
- doing HF work in practice, under commercial constraints, and where 
recommendations could mean loss of life is very different to academic claims 
presented in journals and conferences. When your decision could mean loss of life 
the sort of judgment you make changes. 
- there should be a better appreciation of practitioner work including the 
organizational swirl, attitudes and politics involved; you need to be battered by 
organizations to appreciate these complexities. 
 
13. Communication 
This refers to the communication between different parties. 
 
14. Company organization 
This refers to the organization of the company, HF organization will be affected by 
this. 
 
15. Consultancy vs researchy 
This reflects HF practice and projects, where some are more like consulting, advice 
driven and closer to the design; whereas others are more independent, evaluative 
and research driven. 
 
16. DC 
This refers to Distributed Cognition elements in the data. Reflecting information 
flows, coordination, information gathering, information processing, and information 
filtering. 
 
17. Decision and negotiation 
This refers to decision and negotiation points in processes. 
 
18. Def of HF 
This refers to issues of definitions and conceptualizations of HF. 
 
19. Design evolution 
This refers to the evolution of design. Designs rarely start from completely fresh, 
and there are constant developments at different stages of the design processes. 
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20. Designy 
This refers to a characteristic of practice in that some environments and projects are 
more designy i.e. they have more iterations, faster and more informal feedback, and 
less detail in audit trails. 
 
21. Domain experts 
This refers to the workers in a domain which have specific knowledge of it, this may 
be operators on the ground or HF practitioners with extended experience of a 
domain
22. It is important to get in the trenches
30 and engage with these people and 
this knowledge. 
 
22. Domain Industry 
This refers to the different industries e.g. nuclear power, navy, train, and aircraft. 
 
23. Early, middle, late, all 
This refers to the stage that HF gets involved in a project: it may be early, in the 
middle, late, or it may be integrated throughout. This will impact on HF 
organization
28. 
 
24. Expertise and background 
This refers to the expertise and background of different people e.g. HF practitioners 
might have a psychology, graphic design, or ergonomics background and this may 
influence their motivation
78 and preferences
87 in HF work. 
 
25. External knowledge 
This refers to knowledge that is externalized in documents
105 and meetings
39.  
 
26. Feedforward 
This is the transfer between components in a system. It is quite structured in that it 
assumes that there are different parties and processes doing different things
94, that 
these different parties and processes are coordinated, and there is feedforward 
between them. This could be the transfer of some value, information, opportunities 
and technologies from one part of the system to another. In terms of usability 
practice’s integration with design good feedforward would impact on the actual 
design, poor feedforward what not lead to design impact even if the actual work was 
good. 
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Projects are engineered to meet a client’s need
9. The feedforward of this information 
should be of enough value to the client that they will invest resources
108 to fund the 
project. There may be some negotiation
10, 17 in what work is carried out and what the 
HF service will provide. The transfer of value is not only important to design, but 
for business as well. Good HF work
97 and early HF work
23 may feedforward to 
further involvement in projects and more contracts
117. Reputation
106 will 
edforward in attracting work between projects. 
 
t output
93 but should consider how 
ell the transfer of recommendations
100 takes place. So this goes beyond what is 
transferred, for example scoping claims
111 properly, and making sure 
recommendations are properly couched in the details of the context
30; to how 
ansfer happens which emphasizes the communication
13 of recommendations
100, 
88, design solutions, in words, pictures, reports
105, 
itioner. Feeding 
rward also has to be timely, for example, in designy contexts
20 over emphasis on 
recording details, decisions, etc. can hinder the speed of design input; and practices 
that work at different speeds have to find some suitable way of working effectively. 
 
It is important to consider what information you feedforward, to whom, and how. 
or example, chief executives might not be interested in the detail and might not 
have time to read a big report; developers may need detailed information for 
implementation but not be interested in the HF sides; regulators might be interested 
to see that appropriate HF methods have been performed; and accountants might be 
interested in costs and savings. Here, reports
105 may serve multiple functions as 
different people are motivated
78 by different things.  
rests of HF practice to try and feed all recommendations 
ose which battles to fight as good 
port needs to be maintained. Also the client may be working under constrained 
resources
108, might be contractually restricted on what they can do
112, and might not 
be able to do everything. This negotiation
17 can involve political
82 elements. 
 
fe
Feedforward should not just stop at the projec
w
tr
which can be prioritized
meetings
39, etc. Softer factors can also facilitate the transfer of recommendations 
like the rapport
99 and relationship
104 between the client and pract
fo
F
 
It may not be in the inte
forward. It is wise to manage this process and cho
re   359
Feedforward is also affected by process
90. Different information will be gathered, 
processed and fed forward in different stages of the design process e.g. there may be 
a literature review
38 of previous work and standards
115 at the very start and there 
may be tests
71 once a prototype
60 is available. If HF is involved too late in a design 
cycle
23 then there may be little potential to influence the design. HF might also be 
organized
28 to prevent feedforward from one department to another, so the 
departments are not involved in the development, and so they can independently 
evaluate the design.  
 
The feedforward of knowledge
37 might also be more implicit and diffuse, for 
example, in educating clients about methods
40 they can offer, and in mentoring
118 
more junior members of staff. Indeed, non-HF people may become aware of its 
philosophy by coming into contact with the work. Away from traditional design 
cycles one practitioner recognized the importance of the process of doing HF work; 
where talking to people, having meetings and working through options actually 
achieves the desired outcome for the client rather than delivering a report with 
recommendations, which he related to organizational change. Here it appears that 
you become part of the process of introducing new technology. 
 
There is also the sense of feeding forward from academic research to industry 
practice
12. If methods
40 are not sufficiently different and add value to current 
practice; if they are too costly in terms of time and budget; if they are complicated; 
and if the topic or approach cannot be sold to clients then the likelihood of transfer 
will be severely reduced. 
 
A client might be using HF for political
82 means so they can feedforward results in 
their own organization e.g. their opinion might not be listened to on its own but an 
independent research report might. A report
105 captures conclusions and is a stable 
artefact that can be passed to others; correctly produced it has a certain presence and 
authority that might be missing from verbal communication. 
 
27. Frustration 
Frustration may manifest itself in doing work that might not motivate you
78 and in 
the conditions that you have to work in e.g. resource constraint
108 might limit the    360
work HF actually wants to do. Designers and developers may also be frustrated by 
negative feedback and so this has to be managed so rapport is maintained
99. 
 
28. HF organization 
This code refers to the organization of human factors within a company, between 
companies, in projects and processes
90. There are different dependencies
32 that will 
affect the organization of HF; structure and roles add stability. Here we see that 
methods
40 are only part of a wider HF offering that should fit with the project and 
the client. 
 
There can be different HF practices involved in large projects
92 at different stages. 
These can be organized to do checks on each other’s work
101. Even within a 
company HF practices might be kept separate
11 so they are in a position to perform 
an independent evaluation at some stage. HF practices might have to adapt their 
communications and procedures depending on how the client is organized
14 e.g. 
lients might have specific preferences and report structures. Clients may want close 
11 l feedback, projects may involve integration in to a 
rk may be quite detached, structured and independent – 
eir role in the project. What is considered early 
 vary between projects as some may have a vague 
ay have moved to a specification and prototype
60. 
Once a HF practice has started on a project they have an internalized understanding 
hich may make them more efficient to 
e project rather than someone starting from fresh. 
different stages of a design process
23, or even as problems 
o be brought in early so they have more 
project but this is not always the case. HF involvement 
e budget
108 and the client’s own perspective on HF
78 e.g. 
ore willing for extended involvement of HF services. HF 
tisfying a client need
9 and specific methods
40 and 
 design phase
91. It is here that the HF practitioner 
d sell their offering to the client
113, perhaps in competition 
c
contact  and regular informa
wider design team, or wo
this organization may depend on th
project
23 involvement will also
idea of a design, whereas others m
of the design, issues and client practices w
continue working on th
 
HF can be brought in at 
arise outside of design processes. HF want t
opportunity to influence the 
is dependent on the availabl
pro-HF clients might be m
is normally organized around sa
actions will be agreed at the project
will have to negotiate  an
10
with other HF offerings. 
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There are different project roles
94 in projects. It was recognized as good practice to 
ackgrounds to engage with the details and 
ders and users
30. It was also recognized that different 
22  organization, languages and practices which need to be 
iently. It was recognized as important to 
dations in the right way to the right people to improve the 
26 mmendations. Rapport
99 also needs to be maintained so 
nger term. 
between companies will also be affected by contracts. Contracts 
tions that are made outside the scope of 
development
112 e.g. a software company may be contracted to update a software 
interface in a train cab and they might have employed HF services to help them, 
recommendations about the hardware in the train cab discovered in tests will be 
outside the scope of development of the software company. 
 
29. HF to admin, business, management 
This relates to those duties that go beyond the application of HF methods. As people 
develop in their careers
7 they will have more responsibility and a wider role. 
 
30. In the trenches 
This refers to getting down in the trenches, speaking to real users, stakeholders and 
observing the context so the peculiarities of that context can be considered. 
 
31. Internal knowledge 
This refers to that knowledge that people hold in their heads. HF practitioners will 
have a wealth of information in their head from a project including notes on 
personalities, preferences and the right people to contact to get certain information 
speak to different people with different b
issues of the stakehol
industries  have different
accounted for to work with them suffic
deliver the right recommen
feedforward  of reco
recommendations are listened to and HF is seen as approachable and useful. 
 
HF practitioners might do other things than technical HF
29. For example, they may 
take part in selling HF services, project management, mentoring staff, training, and 
accounting. In terms of career development practitioners may be involved in more 
complex, responsible and management roles as they mature. The capabilities
6 of 
different members of a HF team will have be managed for short term project 
completion and staff development in the lo
 
HF organization 
will limit the scope of investigation from the HF perspective. Contracts will also 
affect the feedforward
26 of recommenda   362
within companies. Clients will also have more HF knowledge through having 
contact with the work
37. 
 
32. It depends... 
It depends... relates to the variability in different contexts, and the fact that 
practitioners and working practices will adapt to suit those contexts. Dependencies 
will affect the type of work, how it is done, how the results are communicated, and 
whether they are taken on board. These will include preferences, capabilities, 
personalities, skills, experiences, time, budget, strategies, project roles, type of 
problem, the stage of design, relationships and people. There are a lot of project 
options and a lot of variability
127. This is negotiated
10 and decided in the project 
design phase
91 where stability is added into the system, so the client and the 
practitioner can agree a contract. Below are examples of variances and dependencies 
 the system of usability practice. 
e 
ave options to choose from. 
ome clients might want
9 to go cheap, some might want to be thorough, some may 
y, 
d 
 
n the required level of validity
126 i.e. it might be paramount that 
y be governed by the 
sk
109 involved in the system. For example, a user test
71 might be short, with a few 
substitute users on a mock up of the system towards the end of the cycle; compared 
 repeated user tests, with real users on fully operational simulations of a system in 
many different scenarios
64. The stringency of the audit trail
4 will also be influenced 
in
 
Some projects are open to competition, some aren't; some projects are big and som
are small; some are additions to ongoing projects and some are repeat business
117; 
some may be new clients and others may have familiar working practices with the 
company. If there is a bidding process
5 the client will h
S
feel more of a fit with a company or a practitioner. Some clients might be HF savv
some naïve; and some HF friendly, some not. 
 
The methods
40 proposed will be dependent on external factors like the client need
9, 
the sort of problem faced
89, the resources available
108 for the project like time an
money; and internal factors like capabilities
6, skills
85, and experiences
24 of the HF
practice.  
 
They will depend o
everything is absolutely right first time, which will generall
ri
to   363
y the environment, for example, more designy
20 contexts might not need the detail 
hecks in nuclear power plant input will need.
e 
ssue, or a context issue. Even within 
ese the context of the situation has to be taken into account
30. Unlike engineering 
ies, like the behaviour of copper and iron; 
sues in social science will be heavily influenced by the context e.g. the sort of 
se, the local environment, task design, interface design, 
g and interactions between technologies. Here the 
evil is in the detail
30. 
 
Project options will depend on the stage in the design lifecycle
23, and HF services 
may be sought outside of design lifecycles for input into particular problems that 
rise. The project length
92 may also vary from a couple of days to years of work 
which will affect project involvement. Project roles
94 may vary as HF practitioners 
may have to act as a design friend or as an auditor in different projects. Sometimes 
the client is seen regularly, sometimes not; sometimes the practitioner is working in 
 team, sometimes they work more independently. 
 
Preferences and practices also play a role in project options, practitioners will 
evelop templates
120 of projects and have ideas about what things work well e.g. 
ck, some might particularly like task 
 
 
me like to work in a more exploratory manner. 
The way recommendations
100 are communicated
13 also has dependencies. Some 
clients may want a large report, some may want something more concise. A 
report
105 can also serve multiple functions and have different parts that are relevant 
 different people e.g. the chief executive, regulators and developers will look for 
different things. The project roles
94 and relationship
104 may influence whether 
recommendations
100 are dictated or worked through together with the client. 
 
b
that safety c
 
Project options will be heavily dependent on the sort of issue it is
89 e.g. it might b
an attention issue, a workload issue, a physical i
th
issues that have large reliable generalit
is
people, training, experti
displays, audio, protective clothin
d
a
a
d
some might prefer workshops for giving feedba
analysis, some might like running experiments, some might like tables and others
graphs. Some practitioners might be more open to new methods, look at new 
research developments and look to adapt their practices
102. Some practitioners like
to work analytically, so
 
to   364
eople make decisions
17 about projects that have different perspectives
81, political 
s
87 and understandings, so these will play a role in determining 
project choices as well. In sum there are many different dependencies which will 
ffect the design and the outcome of a project. HF practitioners engineer project 
options for clients. Sense and stability is added in the apparent fluidity of project 
options by practitioner expertise, preferences, project templates and methods. 
haring 
dge. This may be verbally in meetings
39, or 
ritten in reports . HF practitioners may ‘ask the office’ for advice.   
35. Lab vs Real world 
his refers to controlled studies that are done in a laboratory and studies which are 
performed in context. Each method has different pros and cons. 
 
36. Language 
eople in different domains use different terms. It is sometimes important to become 
to facilitate communication
13. Buzz words 
here is constant learning in the system, which is different for different parties. The 
biggest lesson may be the solution to the client need
9. Clients will also learn more 
about HF as they come in contact with the work. Practitioners will learn about the 
client’s practices and issues. Practitioners will also learn about the application of 
ethods
40 and the administration of HF services
29.  
 
38. Literature review 
his reviews current work related to the project. 
munications which may be more suitable for client 
egotiation
10 and delivering project output
93 and recommendations
100. 
P
motives
82, prejudice
a
 
33. Job title 
This refers to the job title of the practitioner. 
 
34. Knowledge s
This refers to the sharing of knowle
105 w
 
T
P
familiar with the language of a domain 
can encapsulate topics that are of particular interest and attractive at that time. 
 
37. Learning 
T
m
T
 
39. Meeting, presentation, discussion 
This refers to face to face com
n
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0. Method 
entioned by practitioners. Methods are 
central to HF practitioners work. They structure the work, provide capabilities
6 that 
can be sold to clients
113, and they provide convenient packets of work which 
mmunication
13. Here methods represent externalized HF knowledge
25 
and processes. Many methods can be adopted and adapted for projects, and how this 
happens has many dependencies
32. 
 
ethods are selected to address a client need
9 which will normally be a certain sort 
of problem
89 e.g. it may be a workload issue, it may be to evaluate an interface, it 
may be to plan a control room, or it may be to change a task in response to some 
new technology. There may not be a specific HF method label to put on the work, it 
may be more inline with general analysis, research and experimentation activity
1. 
Depending on the project requirements it is generally recognized as good practice to 
really engage with the details of the users, tasks, and context of the system under 
study
30. 
 
Other factors also constrain and influence method selection; not least of all the 
resources the client is willing to invest
108, which if tight will lead to a compromise 
and a pragmatic solution
86. Also, the stage in the design may limit feedback
23 e.g. 
very early on there might not be a design and so something like a literature review
38 
might be appropriate; too late in a design will leave little opportunity to influence 
the design. Feedback to the client will also be influenced by how close
11 the 
methods are being carried out e.g. a workshop
76 will involve clients in working 
through an issue, clients could observe a user test
71 in person or through video, or a 
more formal independent review may be quite distant with little communication. 
The process
90 of the method should fit the wider processes it aims to fit in to. 
 
Methods can be qualitative or quantitative
96. They can be performed in the 
laboratory or in the actual context
35. All methods have pros and cons and these 
should be factored into the design of the project
91 and the scope of the claims
111. The 
level of validity
126 needed by the client
9 will also influence what methods are used 
and how they are integrated. The stringency
116 of the work will in part depend on the 
level of risk
109 that the client’s system is exposed to. 
4
This code encompasses all the methods m
facilitate co
M
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Risk
109 does not just lie in the system being investigated by the HF practitioner. The 
client is also taking on risk when entering into a contract with a practitioner. 
Generally it will be less risky to enter a contract with a practitioner that has the 
adequate skills
85, experience
84, support
118, and tools
121 to apply a particular method 
successfully. Experience will generally lead practitioners to apply a method faster, 
more effectively and to a higher standard
115. Here the practitioner’s reputation
106 in 
applying a particular method and their work in general can help them sell their 
services
113. Practitioners and clients will also have preferences and prejudices
87 in 
methods and ways to approach problems. Practitioners adapt methods to suit the 
project, the need and the client in reflective practice
102.  
 
Different methods will facilitate different forms of communication
13 e.g. a 
workshop, observations or meeting
39; but generally all will lead to a report
105 with 
conclusions and recommendations
100. Practitioners advice on what should be sought 
for in a method used in practice
77 can be found under code 77, method advice. 
 
41. Method - accident data 
2. Method - checklists 
quiry 
ault tree analysis 
7. Method - feedback 
8. Method - field studies 
49. Method - focus groups 
50. Method - goal structuring notation 
51. Method - GOMS 
52. Method - guidance 
53. Method - hazard analysis 
54. Method - HAZOP 
55. Method - human error identification 
56. Method - interviews 
57. Method - link analysis 
58. Method - modelling 
59. Method - observation 
60. Method - prototype 
61. Method - questionnaire 
62. Method - risk assessment 
63. Method - root cause analysis 
64. Method - scenarios 
65. Method - simulator 
66. Method - social network analysis 
67. Method - static story boards 
68. Method - survey 
4
43. Method - contextual in
44. Method - ethnography 
45. Method - expert review 
46. Method - f
4
4   367
69. Method - talking 
70. Method - task analysis 
71. Method - user testing 
72. Method - video 
73. Method - wireframe 
74. Method - workload 
75. Method - workplace assessment 
76. Method – workshop 
 
77. Method advice 
Practitioners requirements for methods included that they add value; are useful; 
valid; pertinent to the client’s need; easy, cheap and fast to use; easy to understand 
and understandable to the client to some degree; reliable and predictable; and easy 
to interpret. In practice trade-offs between these requirements will need to be made, 
and different trade-offs may be appropriate for different contexts e.g. a well funded 
project that is safety-critical may have cheapness low in its list of priorities, whereas 
a small internal project comparing website usability for business opportunities may 
weight speed and cheapness very highly.  
 
78. Motivation 
There are many different motivators or drivers involved HF practice which stem for 
different people and different contexts. 
 
Clients will have different motivations for seeking HF work. Some may be very pro-
HF
87 and look to have a large involvement of HF to improve the quality of their 
project; some may just want a small contribution; and others may be forced to seek 
HF advice by regulators
103. These factors affect HF organization
28. Within a project 
clients may be motivated by project that are cheap
108, that are stringent
116, or that are 
managed by practitioners with a good reputation
106. The client will have a need
9 and 
this might not be a HF need directly e.g. they may want to raise revenue, adhered to 
regulations, improve weapons capability, reduce manpower, or gather evidence to 
support internal political
82 arguments within a company. When communicating
13 
recommendations
100 it is important to give the right message to the right person in 
the right way to facilitate feedforward
26 from HF work. Recognizing there are 
different audiences for HF work allows for a report
105 to serve multiple purposes 
e.g. the chief exec might just want to know the problem has been solved, regulators 
may want to know about the process and methods followed in the work, and the 
developers may need to know the technical detail of the implementation.    368
 
Practitioners will have different preferences
87 and be motivated by different types of 
ork. Some may be frustrated
27 by working through detailed guidelines, standards 
ytical and like running experiments, others 
mics. These 
motivations might play an influence on the sorts of projects they do and hence the 
ll 
nt people will be coming from their own perspective
81 
with different political motivations; and that non-HF people will generally have 
concerns that HF can help with, but they will not be too interested in HF detail. This 
knowledge can facilitate communication
13 and feedforward
26. 
 
79. My PhD 
This code was added to cover parts of the interviews where I or the interviewees 
started talking about the aim or progress of my PhD. Interviewees thought my PhD 
might lead to better two-way communication between industry and practice, and that 
it might give an overview and a better identity for HF. 
 
I commented that my PhD was about adopting and adapting methods in practice, 
which has gone beyond technical details like problem identification of methods to 
organizational and social factors e.g. building rapport, getting client buy-in, and 
relationships. There is no magic method for safety assurance, instead practitioners 
build understanding, use common sense, scope their claims and have other HF 
people check their work. Practitioners choose what information to gather, how to 
gather it, how to process it, and then how to filter this into the system. 
 
80. Other groups 
There are many different groups involved in design work. 
 
1. Perspective and perception 
ifferent groups have different backgrounds, motives
78 and understanding. 
 
82. Politics 
Different groups will have their own political motives
78, interests and agendas. 
w
and checklist, some may be very anal
may be more motivated by interface work rather than physical ergono
development of expertise
24 in that area. On a wider scale these developments wi
affect the capability
6 of the HF organization. 
 
It is wise to realize that differe
8
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83. Power 
There are different sources of power in the system; clients hold contractual power, 
senior HF practitioners hold hierarchical power; HF practitioners have expertise 
power; and regulators have legitimized power. 
 
84. Practitioner experience 
This refers to practitioner experience. 
 
5. Practitioner skills 
efers skills. 
e 
or the project
108. 
87. Prejudices 
This refers to the preferences that people hold in HF services, HF practitioners, 
methods
40, design ideas and recommendations
100. These should be validated
126 to 
check that preferences do not impact on the results. 
 
88. Priority 
This primarily refers to the prioritization of recommendations
100.  
 
89. Problems: closed, open, simple, complex 
There are different sorts of HF problem: from working out the layout of a single 
desk, to designing a control room, to testing if a drink enhances performance, to 
improving the safety culture of an organization. These will suit different methods 
and knowledge bases.  
 
90. Process 
There are different processes with some more structured and formal than others. 
There is a learning process
37, a career development process
7, a bidding process
5, a 
design process. 
 
91. Project design phase 
This is beginning stage where a practitioner will design a project to suit the client’s 
need
9. 
8
This r  to practitioner 
 
86. Pragmatics 
This refers to choices that are balanced between what might be ideal and th
resources available f
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92. Project length 
This refers to the project length which can vary from days to years. 
 
3. Project output 
his should be agreed in the project design phase
91 and can be communicated in 
reports
105 and meetings
39.  
 
94. Project roles 
There are many different roles in design projects. 
 
95. Qualitative 
This refers to qualitative research. 
 
96. Qualitative and quantitative 
This refers to qualitative and quantitative research. 
 
97. Quality 
This refers to the quality of work and recommendations
100. It can be assessed and 
audited
3 and impacts on reputation
106.  
 
98. Quantitative use, and its validity 
This refers to comments on the validity and scope of quantitative work. It is used 
and some practitioners are more critical than others about the scope and validity of 
quantitative analysis. 
99. Rapport 
The rapport between the practitioner and the client can facilitate selling
113 and 
listening to recommendations
100. 
 
100.  Recommendations 
Recommendations are related to the project output
93. 
 
101.  Redundancy in people 
HF practice in the safety sector can have overlapping HF roles to check on the 
quality of each others’ work. 
 
102.  Reflective practice 
Practitioners will adapt their practices to the context. 
9
T
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103.  Regulations and regulator 
Regulations and regulators can oversee practices in different industry. They can 
force the involvement of HF services when needed.  
 
104.  Relationship 
The relationship between the client and practitioner can facilitate repeat business
117, 
selling
113 and listening to recommendations
100; it is strongly related to rapport
99. 
 
05.  Reports and Documentation 
This code has much to do with communication
13.  
 
Documentation can capture knowledge externally
25 which can then be distributed. 
Reports and documentation can hold advice, procedures, regulations
103; they can 
quest services and initiate action; they might be the basis for agreement and 
negotiation; and they may provide a record for decisions and actions for auditing. 
 
Design processes before a prototype is made can be a developing set of documents 
that are integrated, from design idea, to design specification, and all manner of 
communication in between including user specifications, design requirements, etc. 
formation gets gathered and distilled at different stages of the design process. So 
documents can act as vehicles to feedforward
26 information to the next stages of 
design and decisions, and they also leave an audit trail
4 so the process can be 
reviewed. 
menta  wordy, they may be concise, they may contain pictures, and 
video
72. They may be written with different audiences in mind and for different 
purposes. There are many dependencies
32 which will influence how a document is 
composed and how it is used to facilitate communication
13. 
 
ifferent methods
40 may facilitate different forms of communication e.g. a task 
analysis can be displayed, statistics can be displayed in a graph, and users tests can 
be observed. Documentation from methods will not just contain the project output
93, 
but will form an argument for why those conclusions are valid and should describe 
the scope of the claims, so they can be audited
3 and provide assurance
2.  
 
1
re
In
 
Docu tions may be
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106.  Reputation 
There can be the reputation of HF in general, the HF organization, the HF 
practitioner, methods
40 and ideas; and this can be influential in organizational 
decisions.  
 
Reputation has to be worked for and quality
97 maintained. The reputation of a 
practitioner will facilitate selling
113 their services as it will provide the client with 
some reassurance
2 that the work will be completed to a good standard
115 and their 
recommendations
100 will be sound. The expertise of the practitioner
24 will be linked 
 their reputation, and greater experience will reduce the risk
109 of a project failing. 
New practitioners, new methods and new practices that have a weak track record 
will make a project less predictable. There will be a motivation
78 and prejudice
87 to 
select practitioners and methods that they have confidence in. 
 
Practitioners and organizations can be audited
3, by clients and regulators, to check 
eir quality which will influence their reputation. Good work will more likely lead 
to repeat business
117 and attract more work. 
 
107.  Requirements 
These relate to the requirements in a project e.g. design requirements and user 
requirements. 
 
08.  Resource constraint 
ement of resources, for example time and money. 
e, skills, contacts and experience. Indeed, knowledge and skills in a 
articular domain would qualify that person as a domain expert
21. In design it is 
94
ability  
erlap; whereby the individual or organisational capability  can be 
onsidered an asset or resource.  
funds, they hold the power
83 in terms of investment. It is important to realise that 
projects aren’t all about money. For example, the availability of funds might be a 
low consideration in making a nuclear power plant control panel safe to use, or to 
to
th
1
This code refers to the manag
People can also be considered resources that have different qualities, such as 
knowledg
p
important to get the right project roles  working together, as people will have 
different perspectives
81 and expertise
24 to contribute. Here, resource and cap
6
management ov
6
c
 
Projects hinge on the client’s need
9 and it is their decision how to best use their    373
enhance the weapon system controls of the latest military aircraft. It is more about 
the transfer of some sort of value for the client
26. Where funds are tight 
recommendations and services should be prioritised
88; for example, safety concerns 
will outweigh usability concerns
125. Recommendations from projects may lie outside 
the scope of development
112 e.g. the development contract may be funded to develop 
new software and so recommendations to improve the physical controls involved in 
interacting with the software might be outside the scope of development.  
 
A balance between resources and options may lead to pragmatic
86 rather than ideal 
solutions. For example there may be different risks
109 involved in projects and there 
may be different levels of validity
126 about claims; the higher the potential losses the 
more the client might invest to be sure about the claims. 
 
Resources can be loose (allowing redundancy and flexibility) or they can be tight 
(putting pressure on the system to be streamlined and efficient). Decisions made 
about resource allocation will impact on system behaviour, for example the length 
of the project
92, the methods
40 chosen, which could impact on the stringency
116 of 
the recommendations
100.  
 
Generally resources will be negotiated
17 and allocated at the project design phase
91, 
based on the client’s need
9. More flexibility in resources for projects may be 
allowed where there is a good relationship
104 between the client and service 
provider; and where there is a window of opportunity
128 e.g. they wish to do a gold 
standard project for marketing purposes, or a recent rail crash might have 
heightened concerns for safety.  
 
esource management is important for a successful business. In Human Factors this 
will mean streamlining services. For example this will encourage working for the 
same clients and doing projects in ways which are predictable
109 and are known to 
be successful; rather than spending time on developing new methods and money 
urchasing new tools that may prove unsuccessful. The business has to concentrate 
on what the client will pay for, and will generally have to assure
2 them they have the 
competence to deliver before the client commits to the contract. Human factors 
practices operate in a competitive market and so their bids
5 for contracts and 
projects need to be competitive. They will often engineer a project to satisfy a 
R
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client’s need
9 by employing suitable methods
40 and organising the human factors
28 
to ‘fit’ the client’s structure. 
 
109.  Risk and Predictability 
There are different types and different levels of risk in HF practice.  
 
First there is the risk involved in the system under study; in safety systems this 
could lead to injury or loss of life, this might also be associated with financial risks 
and risks to reputations as well e.g. a plane crash may lead to loss of life, reputation 
and business from customers. 
 
There is also the risks and uncertainties associated with working with others. How 
can a client trust that the work will be done to an appropriate standard, that the 
recommendations can be trusted and they will not be let down? Here the client can 
audit
3 the HF practice, other HF practitioners can be employed to audit the 
technicalities of the work
101, and a client can gain reassurance from the HF 
organization’s or practitioners reputation
106. If a client has had a successful 
experience with a HF practice then there are incentives to sustain the relationship to 
reduce uncertainties that will entail from an unknown relationship. 
 
The HF practitioner will also want to reduce risk and act in a predictably good way. 
This will typically mean playing to their strengths, doing what they know works, 
and what they have done before. Experimenting with new methods
40 raises the 
levels of risk and costs extra resource
108. 
 
Different risks need to be managed. Where there is a lot of risk in a system, HF 
practice might recommend a more thorough and stringent project
116 and the client 
may be willing to invest the extra resource
108 to get the required results. Clients and 
practitioners can reduce risk by working with people, methods and processes that 
they know will work rather than introducing unknown elements. This makes the 
system more predictable.  
 
110.  Safety culture 
The safety culture of a practice refers to those unwritten rules, assumptions and 
beliefs that affect people’s decisions and actions. Cultural analysis and 
recommendations for improvement may be the object of HF work, HF work might    375
also be affected by it e.g. a more mature safety culture might be more willing to 
ure systems are safe. 
 
Cultures may also be more designy 
20, they may be consulting or researchy 
15, they 
may be focused on pragmatic solutions, they may be focused on thoroughness, they 
e a mix of different cultures which will bear 
 communication
13 style of 
the work. 
 
Clients will rarely invest the resources for HF to make all the checks to certify that a 
system is safe. What work they do will be limited in the focus, the methods used, the 
context the system was tested in, the sample size, etc. so claims should be 
 
Projects will generally be limited by the resources
108 available for a particular line of 
through contractual agreements. Sometimes 
mendations
100 that fall outside the scope of 
o make changes to the 
hardware of a system. 
 
 designing projects
91 and 
trying to sell work to clients, which is beyond the application of HF methods
29. The 
projects will be designed with the client’s need
9 in mind, it will include options for 
methods
40 and capabilities
6, and have associated resource costs
108.  
 
There may be some competition in trying to win projects
5, which will not 
necessarily go to the cheapest offer. There are issues of stringency
116, validity
126 and 
quality
97 to consider. Certain practitioners may have a good reputation
106 in a certain 
domain
22 or method
40. Practitioners may have a good rapport
99 with the client, or 
may be building on previous work
117. 
 
Selling is tied into communication
13, in convincing clients that certain methods
40 
and work-packages are worthwhile; and in selling recommendations
100. 
invest the resource
108 into HF work to make s
may be formal or informal. There may b
influence on the sorts of methods
40, HF organization
28 and
111.  Scope claims 
adequately scoped. 
112.  Scope of development 
development, this might be structured 
HF practitioners may make recom
development e.g. a software company might not be able t
113.  Selling 
In practice it is common for practitioners to play a role in   376
 be  f opportunity
128 that facilitates selling e.g. a client PR 
motivated proj
r a 
114.  Sim  academia 
Some practitioners made comments on academia which were mainly focused on the 
differences be  
titione
summary, intro lusions. It was also usually presented to 
the client in a presentation, where they could ask questions which seemed similar to 
presenting a report to an academic conference or workshop. This practitioner was in 
ture
15 which valued the stringency and independence of their work. 
 
Academia also
development o
studies. HF sta
ng their w
peers. Here va ove 
from objective standards to standards defined by community acceptance. The 
quality
97 of research can often not only be judged on the conclusions but the 
processes that led to them. Like academia the rationale and processes of a study 
should be documented
105, so there is an audit trail
4 open for assessment. 
 
Standards 
 code reflects informal and informal standards. The most formal standards are 
103 where some agreed quality
97, design or process needs to be 
met. There are
le wa  be of 
a standard design to fit UK sockets. The amount of work on standards and the type 
of standards vary between industries
22; for example the rail industry was recognized 
as being very standards driven. Some practitioners get on with standards better than 
others, with some finding them quite detailed and tedious. 
 
 
There may a window o
ect may allow for inflated resources that might otherwise not be 
highly publicized accident may allow for more extended HF work. 
ilarity with
available, o
 
tween the contexts
12, but there are apparent similarities. For example,
r likened her report to clients like an academic paper that had a 
duction, methods and conc
one prac
a research cul
 involves the application of methods
40 for research and the 
f understanding, and the scoping of claims
111 that come from these 
ndards in safety are often maintained by other HF practitioners
101 
ork auditi
3. This is similar to academia where work will be refereed by 
lid
126 work has to follow correct processes and methods, but we m
115. 
This
similar to regulations
 also standards for keeping things consisting and behaving in 
ys so they can integrate; a trivial example is that UK plugs will predictab   377
There are also informal standards like following best practice. Work may be 
 che  up to standard. Here standards will impact on 
reputation
106. 
Some methods e a critical mass of people 
start doing it; i n 
over to a the 
HF practitioners working in both areas. 
 
Str
ncy ref mes the 
resources
108 av ractical
86 
ations
117.  Succession and Repeat business 
Repeat busine fore 
ated   
relationship
104 ith clients. Both parties can benefit from extended relationships as 
they gain expe  
ports
105
118.  Support and mentoring 
Members of st
ou
 
119.  Systematic 
This refers to the level of systematization e.g. a project may be quite exploratory and 
decisions may be made by group consensus; or projects might have formalized 
stages and processes, and decisions might be determined by set criteria that are 
determined before the meeting. 
 
120.  Templates 
This refers to internal
31 and external
25 patterns of knowledge and working that can 
be reused and adapted. For example, through experience
24 practitioners will build 
templates of what is an appropriate project design for different contexts, e.g. 
designing a control room will employ a certain group of methods; also external 
templates like guidelines and checklists can be used to guide thoughts and actions. 
audited
3 to ck that it is
 
40 and practices can become standard onc
t can become expected and the norm. Standards in one industry ca
nother e.g. best practices in one industry might be brought over by  cross 
116. 
Stringe
ingency 
ers to how strict and in-depth the work is carried out. Someti
ailable for a gold standard project are not available and so p
 have to be made at the project design phase consider
 
91. 
ss was cited as a large proportion of HF work. Practitioners there
to meet the client’s need are motiv
9, provide a good service and maintain their
 w
rience of how best to work for each other e.g. the way the company
likes re
 
, feedback, who to contact
8, etc. 
aff will need different levels of support and mentoring as they 
gh their careers progress thr
7.     378
 
To
Tool support f
tions, e ns 
for communic ood 
upport w
F pra  
video is too hard to edit then capturing and analyzing video footage might be 
avoided all tog
 
122.  Ty
 pe  
culture they ar sign 
company will 
different to working for a train company. 
 
123.  Ty
HF services al ize, 
 of h 
ey may  be 
less involved w
usability
125. 
 
efers to the iterations that are performed in different stages of the design 
process. 
 
125.  Usa
Some HF work  
scope their cla
enhancement. 
 
126.  Validation 
This code refe .  
The project is based on the client need
9 and this may have certain validity 
requirements e.g. a huge risk
109 in safety or large financial loss may mean that the 
121.  ol 
or methods
40 can greatly facilitate work. They can speed up 
ncapsulate processes and knowledge, and help create visualtisatio
ating
calcula
13. Tools are directly linked to capability
6. Where there is g
tool s
lacking H
ork can be done faster, better and cheaper; where tool support is 
ctitioners might find alternative routes to achieve their goal e.g. if
ether. 
pe of clients 
ople that HF service can vary from the industry The type of
22 they work in, the
e from
110, and the standards they adopt
115 e.g. working with a de
be different to working for safety; and working for the navy will be 
pe of consultancy, service 
so vary on their expertise
24, in the domains they deal with
22, their s
 culture they support and the sort
sort, th
115 e.g. they might be of the independent researc
 be give advice and work closely with designers
15; and they might
ith safety per se and more involved with performance and 
124.  UCD iterations 
This code r
bility vs safety 
 would not claim to be directly involved in safety per se, but instead
ims to be more centered around performance evaluation and 
rs to the validity of the conclusions, recommendations and results
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design has to be right first time. This will have to be balance with the resources
108 
 The HF practitioner will try to 
ojec e client’s needs. They might employ different methods
40, 
and combine methods to improve the validity of their results. Each method has pros 
and cons e.g. controlled studies can be performed in a lab
35, but this might miss 
important contextual variances in the real world. It was recognized as important to 
get into the trenches
30 and engage with these contextual details for the 
recommendations to be valid for that context. 
 be orga
28 11
the less it is th esign 
which may be 
they had a favo  
users’ favourit  
important to g e design, the stakeholders, and users to make suitable 
contextualized
30
processes in pr
quality
97 of the
ct ou
 have ad
105
for auditing
3 m can 
take different f  with HF 
knowledge
101. In any case, the HF claims and recommendations need to be 
adequately scoped
111 as the client will rarely invest enough resources for all the HF 
checks to declare that the system is safe.   
 
127.  Variety 
This refers to the variety of work, people and contexts that make the dependencies 
that shape work
32. 
 
128.  Window of opportunity 
This refers to circumstances where a potential client might be more receptive to HF 
ideas, and investing more resources
108 into HF e.g. because of a recent highly 
publicized accident, or to do a gold standard project for PR and marketing purposes. 
that the client is willing to invest in the project.
design a pr t to meet th
 
HF can nized in different ways . The closer  that HF is to the design phase 
ought to be able to cast an independent critical eye over the d
important for a valid evaluation. For example, one practitioner said 
rite design
87 in a user test and was disappointed when it was not the
e. Closeness is a double edged sword in terms of validity as it may be
et close to th
 recommendations . Here we can see that there are different 
ojects, and they should be managed effectively to maximize the 
 project output
93 under constrained resources
108. 
tput
 
The proje
should
93 will normally be some form of recommendation
100 and this 
equate supporting documentation  for auditing purposes. The case 
ay be more important in some contexts than in others. Auditing 
orms, to audit technical HF practices requires auditors   380
82 These moves tend to be politically  driven on the part of the client and be linked to 
maintaining or developing their reputation
106. 
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B1) Information Flow Model 
2) Physica
ble B.2 lists som  in relation to this model. 
3) Artefact
ble B.3 lists som  relation to this model. 
4) Evolutio
le B.4 lists som les in relation to this model. 
5) Social M
tion to this model. 
Appendix B: DiCoT Principles  
This appendix contains principles associated with the five models in DiCoT. 
 
(
Table B.1 lists some DC principles in relation to this model. 
 
(B l Model 
Ta e DC principles
 
(B  Model 
Ta e DC principles in
 
(B nary Model 
Tab e DC princip
 
(B odel 
Table B.5 lists some DC principles in rela
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DC Principle:   Description 
Table B.1. Principles related to the Information Flow Model. 
Information 
movement:  
Information moves around the system. This can be achieved in a number of 
different ways which have different functional consequences on information 
processing. These ways differ in their representation and their physical 
realisation, for example these differing factors may include: passing physical 
artefacts; text; graphical representation; verbal; facial expression; telephone; 
electronic mail; shouting; and alarms. Even inaction might communicate 
information. 
 
Information 
transformation:  
Information can be represented in different forms; transformations occur when 
the representation of information changes. This can happen through artefacts and 
communications between people. For example, a table of numbers could be 
represented as a chart or graph; and the strength of a person’s opinion might be 
recorded on a numerical scale.  
 
Information hubs:  
Information hubs can be considered as a central focus of where different 
information channels meet and where different information sources are 
processed together e.g. where decisions are made on various sources of 
information. Busy information hubs can be accompanied by buffers to control 
the information to the hub, which can keep it working effectively. 
 
Buffers:  
As information propagates around a system there may be times when the arrival 
of new information may interfere with important ongoing activity creating 
conflict and increasing the chances of an error occurring by losing or distorting 
the new information or the message, or making a mistake with the ongoing 
activity. Buffering allows the new information to be held up until an appropriate 
time, when it can be introduced. In the case of the ship there is a phone talker on 
the bridge who can decide when to report information that he receives over the 
phone; this will depend upon the activity on the bridge and the urgency of the 
message received (Hutchins, 1995a). 
 
Communication 
bandwidth:  
“Communication between persons who are copresent in a shared physical 
environment differs in many ways from communication across a restricted 
bandwidth” (Hutchins, 1995a, pp 232) e.g. computer mediated communication, 
radio and telephone will not share the same richness as face-to-face 
communication. 
 
Informal and 
formal 
communication:  
Informal and formal communications play important functional roles in the 
system. This can include the propagation of important information about the state 
of the system, and the transference of knowledge through stories, which can have 
important consequences for learning how the system behaves.  
 
Behavioural 
trigger factors:  
It is possible for a group of individuals to operate without an overall plan as each 
member only needs to know what to do in response to certain local factors. 
These can be dubbed ‘trigger factors’ because of their property to trigger 
behaviour.   
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able B.2. Principles related to the Physical Model. 
DC Principle:   Description 
T
Situation 
Awareness:  
accessible the work of the team is. For e
that an operator is in one area ma
One of the key things in shared tasks is to keep people informed of what is going 
on, what has happened and what is planned. This can be influenced by how 
xample, in large control rooms the fact 
y lad to the correct inference of what they are 
ns so certain activities. 
 
doing, as that area pertai
Space & 
This relates to use space in ways that support cognition e.g. this might include 
sk, and leaving an umbrella by the 
Cognition: 
having meaningful piles of paper on your de
door so it is remembered when leaving. 
 
Perceptual 
Principle:  
 more natural and therefore to be 
al representations, but only if the 
g between the representation and what it stands for is natural – analogous 
to the real perceptual and spatial environment” (Norman, 1993, pp 72). 
 
“Perceptual and spatial representations are
preferred over non-perceptual, non-spati
mappin
Naturalness 
n is aided when the form of the 
representation matches  ies of what it represents; in these cases what is 
rienced is closer to thing, so the necessary mental transformations 
ake use of the representation are reduced. 
 
Principle:  
expe
to m
Cognition in relation to a representatio
the propert
 the actual 
Sub
In i
cogn
tle bodily 
nteracting with the 
itive processes e.g
ing to an interr ng 
are.  
 
supports:  
respon
where we 
environment we may use our body to support our 
. pointing at a place in a book we are reading whilst 
uption is p d art of the retrieval mechanism of rememberi
Horizon of 
observation:   activ
The ho serva
differ  son i
the activities they are c d the manner in which 
it e. The horizon of observation of a person will play a large role 
in influencing their situation awareness. 
rizon of ob
for each per
tion is what can be seen or heard by a person. This will 
n an environment depending on their physical location, 
lose to, what they can see, an
ies take plac
 
Arrangement of 
In the  C approach the
ical ergonomists. T  information and 
hence the possibilities  s and 
rtefac  this would als for the different levels of access to people, their 
onver tions and their
 
equipment:   a
c
D  physical layout of equipment is not just an issue for 
he physical layout affects access to phys
for computation. As well as physical representation
ts
sa
o hold 
 work.  
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Table B.3. Principles related to the Artefact Model. 
DC Principle:   Description 
Mediating 
artefacts:  
Mediating artefacts include any artefacts that are brought into coordination in
completion of the task. The full range of mediating structures cannot be listed
because they are too numerous but examples include: language, writing,
counting, maps, signposts, computer programs, mental models and diari
 
 the 
 
 
es. 
Creating 
scaffolding:  
 
“The environment is one’s partner or cognitive ally in the struggle to control 
activity. Although most of us are unaware of it, we constantly create external 
scaffolding to simplify our cognitive tasks” (Hollan et al., 2000, p. 192). 
 
Representation-
go
In Hutchin’s (1995b) example of cockpit speeds it is necessary to notice when 
the declining speed reaches the target speed, at which point the flap setting for 
the plane should be increased. 
“One of the coordination processes that is carried out is therefore to make a 
comparison between a target or goal state (the target speed) and the current state 
(i.e. the current speed). In order to do this, the goal and current state resources 
er the 
g 
al parity:   must be brought into co-ordination, and precisely how this happens is highly 
dependent on the way the resources are represented” (Wright et al., 2000). 
The closer the representation can be to the cognitive need or goal of the us
more powerful that representation will be (it will be more efficient in addressin
the need). 
 
C
re
nd 
Without this external coordination of resources the individual will have to 
oordination of 
sources: 
Resources are described as abstract information structures that can be internally 
and externally coordinated to aid action and cognition by Wright et al. (2000). 
The six resources that they describe in their Resource Model are: plans, goals, 
affordance, history, action-effect, and current state. A good example of the 
coordination of resources is a shopping list which contains a list of goals; if the 
products are in the order they will be picked up the list will constitute a plan; a
if the items on the list are crossed off then the list will show the current state. 
internally coordinate the activity, which will become more demanding with the 
increasing complexity of the activity. 
 
 
Ta
D
ble 4. Principles related to the Evolutionary Model. 
C Principle:   Description 
Cultural heritage:  
directed as the later ants can go straight to the food source. In refraining from
attributing a greater intelligence to the later ants the changes that we have 
actually been observing to influence behaviour has been the changing landscap
as chemical trails have been left on the beach. In the same way as ants we 
haven’t changed but have been left with an enriched landscape to support our 
behaviour. In the case of ship navigation the team has adopted maps, tools, 
strategies and lessons all developed and laid down by previous generations. This 
forms part of 
 
Hutchins extends Simon’s (1981) parable of an ant’s movements scouring a 
beach. In this we are asked to envisage a whole history of ants searching for 
food. After a time the seemingly random behaviour becomes more focused and 
 
e 
our cultural heritage. 
Expert coupling:  
 
The more interaction and experience a user has with a system the better they 
perform in it as they become tightly coupled with the environment. Here the 
processing loops in the functional cognitive system become tight, fast and 
spontaneous.  
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Table B.5. Principles relate
DC Principle:   Description 
d to the Social Model. 
Social structure 
and goal 
imposed with a goal structure such that a 
heir superior determines that their goals have 
 goals filter down through a hierarchy with 
is creates robustness in the system through group 
monitoring and job sharing, if necessary, to get the work done. It also means that 
n work through individuals whose main concerns are their local 
goals. 
y and Distribution of Responsibility (adapted from 
 
structure:  
The social structure can be super
subordinate can only stop when t
been met. In this manner the
overlapping responsibility. Th
the system ca
 
Figure 43: Goal Hierarch
 pp 203) Hutchins (1995a,
 
Figure 1 shows a goal s re represented by goals and sub-goals (e.g. G, SG1, 
SG12) and the area of r
se tation the agen
citly share the sub
is aware of their local resp cture and the 
overlap in responsibilit mediary agents 
n this case A2 and A3 ide the link between the accomplishment of sub-
goals (  by su nsibility 
of supe ors). 
tructu
esponsibility of agents (e.g. A1, A2, A3). In this 
t A1 has overall responsibility of the goal but does not 
-goals performed by A4 and A5. In these cases each agent 
repre
expli
n
onsibilities and goals, it is the social stru
y that maintains the goal hierarchy. Inter
(i ) prov
performed
ri
bordinates) to contribute to the overall goal (respo
 
Socially 
distributed 
properties of 
cognition: 
moment by moment; but there will be one wherever cognitive labour is 
distributed, and whatever one there is will play a role in determining the 
cognitive properties of the system that performs the task” (Hutchins, 1995a, pp
262). 
Two ways that social distribution can be organised to produce some cogn
“The performance of c al abilities is always 
shaped by a social organisation of distributed cognition. Doing without a social 
organisation of distributed cognition is not an option. The social organisation that 
 used may be appropriate to the task or not. It may produce desirable 
or pathologies. It may be well defined and stable, or may change 
 
itive 
s 
ognitive tasks that exceed individu
is actually
properties 
effect include: 1) lots of overlap and the sharing of responsibilities for error 
checking, and 2) separating communication channels to make sure that decision
are robust in checking that multiple independent sources agree. 
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Practice Steps 1 and 2 
Ap bility 
pra  
int
HF  
co he 
nance Accident Model). 
FR
Th  
ste  of HF/usability work. These 
s. 
ntrols were in place. This stage also identified whether the function was focused 
on human (M), technology (T), and organisational (O) factors. 
 
All these details are contained within the template in parts A and B of Figure C1.1. For 
example the number and title of the functional node comprise part A in Figure C1.1. 
The six connectors detailing input, output, precondition, time, resources and controls; 
and the MTO focus comprise part B in Figure C1.1. 
FRAM Step 2: Determine the potential for variability  
This step used the checklist proposed in Hollnagel (2004, p. 191) for identifying the 
context dependent common performance conditions (CPC) of the function. Instead of 
grading the variability of each condition the important conditions are highlighted as the 
analyst chose not to go to this level of granularity (represented in part C of the template 
in Figure C1.1). 
Appendix C1: Introduction to the FRAM Analysis of 
HF/usability 
pendices C1 and C2 document the four steps of the FRAM analysis of HF/usa
ctice. This analysis works toward building up a system description which can be
errogated to identify characteristics which affect the functional performance of the 
/usability system. The steps are explained as the analysis progresses. Appendix C1
vers steps 1 and 2 of the analysis, and Appendix C2 covers steps 3 and 4 of t
analysis. 
 
Readers are referred to Chapter 11, Section 10.5.3.1, for an introduction to FRAM 
(Functional Reso
AM Step 1: Identify essential system functions 
is step was focused on identifying the main goals and functions of the system. This
p identified 29 different functions in the system
functional nodes are listed in Table C1.1.  
 
Each functional node was elaborated according to their system function characteristic
Primarily this meant their main input and output. However, it also looked at whether 
there were preconditions for that function, the time needed, the required resources and 
what co   387
Steps 1 and 2 are further elaborated on by support and comments which appear in part D 
f the template in Figure C1.1. The goals and functions developed in this section are 
tep 3, which provides a graphical 
ation of t
Table C1.1 Different functional nodes of HF/usability work. 
al Node 
 
o
integrated as nodes in the FRAM network in S
represent heir relationship. 
 
Function
Number 
Functional Node Title 
1  Client recognises need 
2  HF understands client need 
3  Work packages are developed 
4 Project  negotiated 
5  Client understands HF processes 
6 Resources  allocated 
7 Metho ped  ds  are  develo
8 Select  method 
9  Tools  ed  are develop
10  Select tool  
11 Staff  a   developed  re
12 Senior  HF  management 
13  Project ork performe  w d 
14  Development of paper trail 
15 Persuade  client 
16  Reporting practices developed 
17 Select  reporting  practice 
18 Analysis  of  data 
19  HF un rstands projec de t issues  
20 HF  understands  domain 
21 Write  report 
22  Comm cate to client uni  
23  Client ges with res  enga ults 
24  Client derstands resu  un lts 
25  Client considers results 
26  Client acts on results 
27 Build  tation  repu
28 Build  rapport 
29 External  audit 
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Figure C1.1: Sections of the template used for Steps 1 and 2 of the FRAM analysis 
    389
1. Client recognises need 
 
 
Step 1: Identify essential system functions 
Functions 
 (M, O) 
Client recognises need 
Input  Some trigger for recognising need 
Output  Client need / Documentation of HF work 
Preconditions  Understanding of HF work / Client understanding of HF processes 
Time  Time to reflect on need 
Resources  Resources and desire to reflect on need 
Control  Client 
 
Step 2: Determine the potential for variability 
CPC Highlights  Comment 
Availability of resources 
(M, T) 
  Resources are needed to engage with HF e.g. some 
companies have HF informed people to coordinate HF 
consultants. 
Training and experience    nvolved with 
(M) 
Clients need to understand the potentials i
HF. 
Quality of communication    ustry has varied communication about 
es for clients. Different clients find HF need in 
nt ways. 
(M, T) 
HF as an ind
servic
differe
HMI and operational 
support (T) 
Highlight  logy  Clients should be able to understand HF as a techno
or service they can exploit. 
Access to procedures and 
methods (M) 
Highlight   may be procedures (explicit or implicit) in place  There
requiring HF involvement.  
Conditions of work (T, O)    N/A. 
Number of goals and 
, O) 
  any competing goals 
ents.  conflict resolution (M
Client organisations often have m
between people and departm
Available time (M)    There has to be adequate time to engage with HF. 
Circadian rhythm (M)    N/A. 
Crew collaboration    fferent roles in design and development, HF 
quality (M) 
There are di
has to be valued. 
Quality and support of 
rganisation (O) 
Highlight  not understand 
it; others may be HF orientated and involve it as standard.  o
Some companies might be new to HF and 
 
te 
 do 
Support and comments: 
There are different reasons why clients use usability services. The quotation below 
shows that most are financially driven, some are driven by legislation and others 
adopted as a matter of course: 
“R: Probably some in the US are legislation driven. I'm trying to think of specific 
examples. Most of them are financially driven. Most of them believe that usability is 
going to do something in terms of returning on their investment. But some don't articula
it that way. I'm thinking of one client in particular that just knows it's the right way to
it and doesn't question it.” W9    390
co
pe  
po
 
Th ow compares the maturity of how clients differ in their acceptance of 
ature 
nd accepting and level one is safety naïve: 
“R: The motivators tend to be that someone is pushing them to sort themselves out at the 
beginning... I think actually the safety culture is actually good way of describing it 
because you have different stages of safety culture. If a company is at the fifth stage 
which is like the top stage, then they will want to improve continuously, they're really 
high up, they have got very good safety but they can see that they can drive it further and 
further; and they would come and approach us on their own as part of some kind of 
programme because they're thinking let's try and do more in human factors. But if you've 
got someone who is at number one then, who is right at the other stage who doesn't even 
know that they've got a problem, just get on with it, do the job day to day, get things 
done, but don't really think about how they can change or improve, they're not going to 
come and try and find human factors help, but they are the type of company that's then 
going to have some accident and then the [regulator] is going to come along [reprimand 
them].” S3 
Companies will also carry out prospective work to try and generate business i.e. they 
will try to encourage the client to recognise a need and acquire their services: 
“R: Erm yes... done heuristics […] it's more set criteria and that was more for driving 
sales opportunities I guess in terms of things like who's got poor accessibility, who's got 
poor usability, because if you can go to someone and say, we've evaluated a load of 
websites and yours frankly isn't as good as your competitors we can help you to improve 
this and improve that, again that can be quite a powerful means for getting your foot in 
the door. I did that for a number of sites, UK financial sites […]” W4 
This commentary shows that different clients will recognise need for usability in 
different ways depending on their own maturity of acceptance toward HF/usability 
services, whether they can recognise a specific need themselves, or whether they are 
encouraged by others. These different needs will have to be understood and catered for 
by HF/usability practitioners. 
 
 
 
Practitioners referred to a range of reasons to do with why clients sought usability 
services. Most identified this with some underlying motivation toward revenue 
generation. However, some specified examples that were not about money, e.g. to 
comply with legislation, to conform to their own internal procedures, to fulfil 
ntractual obligations, as part of a media showcase, to improve safety and 
rformance, to do the same as competitors, because it is fashionable to do so, and for
litical reasons like gathering independent evidence to support an argument. 
e respondent bel
HF/usability services to the maturity of safety cultures, where level five is very m
a   391
 
 
2. HF understands client need 
Step 1: Identify essential system functions 
Functions 
 (M) 
HF understands client need 
Input  Client need 
Output  Understanding of client need 
Preconditions  Client approaches HF 
Time  Time to reflect on need 
Resources  Competent staff 
Control  HF management 
 
Step 2: Determine the potential for variability 
CPC Highlights  Comment 
Availability of resources 
(M, T) 
Highlight  Need time and expertise to understand clients’ issues, 
even when they might not understand the real issues 
themselves. 
Training and experience    erstand and translate into HF 
(M) 
Experience is needed to und
issues. 
Quality of communication    Important so both parties understand each other. 
(M, T) 
HMI and operational 
support (T) 
 N/A. 
Access to procedures and    Implicit in the experience of HF practitioner, also maybe 
any standard practices.  methods (M)  comp
Conditions of work (T, O)  N/A.   
Number of goals and 
conflict resolution (M, O) 
  It is important to understand the conflicting goals of the 
resolved and the true goals focused  client, so they can be 
on. 
Available time (M)    Need time to understand clients issues. 
Circadian rhythm (M)    N/A. 
Crew collaboration 
quality (M) 
  Need time with, and access to, key stakeholders. 
Q
o
uality and support of 
rganisation (O) 
  If culture of the company values HF then they will be 
given more time and attention. 
 
Support and comments: 
The straightforward case is that a client has recognised a need that is clearly translated 
into HF/usability terms and so the project can be planned. However, there are m
complicated
ore 
 scenarios. For example, where the client doesn’t know their need: 
 all  “R: Yeah, it would range... well the unspoken assumption behind that question is that
the clients know why they have come to us, and  they don't, sometimes the biggest 
portion of our job is to work with them to figure that out.” W8    392
Th  that the ‘client’ has internal inconsistencies as in this case 
where part of the client company was satisfied and another part saw problems with the 
recommendations: 
ess objectives at all and I think 
d 
“as I say it was the navigation system, the main problem was presented was that people 
didn’t understand the numbers, so it became a problem of understanding statistics, and the 
way that that was displayed was seen as the issue, because the displays were very poor in 
those days, but it ended up much more to do with organisational change, people being 
comfortable that computers were there at all.” S5 
This commentary shows that there are different scenarios concerning the HF/usability 
practitioner’s understanding of the client need. There is the straightforward case where 
both parties understand the need, the case where the client needs help to understand 
their need, the case where part of the client organisation has a different understanding to 
another part, and the case where the real need remains concealed before the research has 
started.
ere is also the scenario
“actually and I have had one project recently where there was a team and I only had 
contact with the middle management team for a while, and they loved the work, the 
absolutely loved the work, presented it back and they were ecstatic, then they arranged 
for me to meet the director who was going to make the final decision and he hated it, 
hated the whole lot, he just said it doesn't meet our busin
he might have had a point. Because the remit I was given was come up with the best user 
experience proposition and nothing else, if I had been thinking about the business 
proposition in that project then I might have taken more his point of view.” W5 
Then there is the scenario where even highly experienced practitioners do not have a 
clear grasp of what the project is about before the research i.e. so the client’s real nee
unveils itself in the process of project work or becomes clear only after the work has 
been complete:    393
3. Work packages are developed 
 
 
Step 1: Identify essential system functions 
Functions 
 (M) 
Work packages are developed 
Input  Understanding of client need / Some method / Some tool / Some reporting 
practice 
Output  Potential work packages 
Preconditions  Client is interested in HF potential 
Time  Time to develop work packages 
Resources  Methods / Tools / Competent staff 
Control  HF management 
 
Step 2: Determine the potential for variabilit
  Comm
y 
CPC Highlights ent 
Availability of resources    Resou process of planning, and for 
the pro (M, T) 
rces are needed for the 
posed events. 
Training and experience  Highlight  Expert
correc (M) 
ise so tools and methods are adopted and adapted 
tly. 
Quality of communication    Work  municated so client 
underst choices and consequences of decisions.  (M, T) 
packages need to be com
ands 
HMI and operational   N/A 
support (T) 
Access to procedures and  Highlight  Access , tools and methods for work 
packag
expert
unkno
methods (M) 
 to procedures
e development. Implicit access via experience and 
ise seems most efficient, rather than referring to 
wn procedures. 
Conditions of work (T, O)    N/A 
Number of goals and 
conflict resolution (M, O) 
  Need t
securin
researc
o balance between doing current work and 
g new contracts. Also balance between ideal 
h package and pragmatics of the situation. 
Available time (M)    Adequ e needed to think about and write the 
propos
ate tim
al.  
Circadian rhythm (M)  N/A   
Crew collaboration 
quality (M) 
  HF ma
develo
project can b
nagement should oversee work package 
pment, and client should provide information so 
e tailored for them. 
Quality and support of   N/A 
organisation (O) 
 
Support and comments: 
From understanding the client need the practitioner can start to develop a proposed
of work to meet that need. Ve
 plan 
ry experienced practitioners have various project options 
accessible to them to suit the situation. This quotation shows some of a respondent’s 
thought processes when designing work packages:    394
 
hat their problem is, and from the wording from the 
h, they’ve got a human error problem […] So 
 work packages, so typically the first work 
cally develop an equipment list so from that task 
 operators[…], it all starts coming together then, 
ork load analysis is telling me that I’ve got three or four 
Th tics 
of 
 
oners develop project plans according to the 
issues that they have to overcome to meet the client need whilst conforming to the 
pragmatics of the situation.  The proposed work will shape the work carried out in the 
project.
“From the scope of work I typically read it and quite often identify what is the problem
because a client might not know w
client you can quite quickly pick up on, yea
first of all, you would be breaking down the
package would be ‘kick off meeting’, […], so identify the key parts in the project, then 
within the control room design I would typically probably have maybe a work package 
for task analysis,[…] I would also typi
analysis […] from that I may identify which equipment relates to which task and then you 
are maybe getting into the stage of possibly doing a link analysis, […] then I would have 
to start performing some sort of work load study, in which case I’ll flesh out a work 
package where I’ll be speaking to
because you say ‘right well my w
people and I’ve got this much equipment, I’ve got this much space to work with’, you can 
kind of, fit it all together.” S10 
e quotation below reminds us that designing research must also take the pragma
the situation into account: 
“There's not only ideal research conditions there's realities for times, budget …, and 
sometimes those things play off against themselves and when you design a research 
project you've got to think of the options, if we do this that lowers the cost, the effect 
might be a certain lack of robustness in this particular area …, or if you're having trouble
getting users of this variety we could use this parallel group of users and change the 
methodology in such and such a way.” W8 
This commentary demonstrates that practiti   395
 
4. Project negotiated 
 
Step 1: Identify essential system functions 
Functions 
 (M, O) 
Project negotiated  
Input  Potential work packages / Persuaded client 
Output  Agreed project / Rapport / Documentation of HF work 
Preconditions  Resource available 
Time  Time to reflect on project 
Resources  Competent staff 
Control  Client understanding of HF processes / HF management /  
 
Step 2: Determine the potential for variability 
CPC Highlights    Comment 
Availability of resources 
(M, T) 
  Appropriate resources have to be committed for the 
project to work. 
Training and experience 
(M) 
Highlight  e  Experience for negotiating, selling, correct work packag
planning, and client need understanding. 
Quality of communication 
(M, T) 
  Required so HF and client understand each other 
adequately. 
HMI and operational 
support (T) 
 N/A 
Access to procedures and 
methods (M) 
  Required so correct work packages are developed. 
Conditions of work (T, O)    N/A 
Number of goals and 
conflict resolution (M, O) 
Highlight 
d constraints of the context e.g. time, budget, 
Negotiation between ideal HF project work and the 
realities an
preferences and access to users. 
Available time (M)    Adequate time to negotiate. 
Circadian rhythm (M)    N/A 
Crew collaboration 
quality (M) 
  Rapport can build trust between parties allowing more 
m.  freedo
Quality and support 
organisation 
of 
(O) 
l be 
 support each other. 
  If organisations have worked together before they wil
in a better position to
 
Support and comments: 
he project is negotiated so the HF/usability practitioner and the client agree on what 
 and what work will be done to meet those goals. This 
 want to make because you have 
T
the goals of the project are
quotation highlights how the agreed contract already gives shape to the work and the 
recommendations of the project work: 
“you also have a really good idea of the changes that they
the signed contract in front of you, so you know what kind of changes they're after, so 
they want to make it easier to find X and Y on their website or they want to make it 
simpler for users and limit the click path the users have to take.” W2    396
Ag olling the 
resources and so they have an overbearing 
odology but that it wasn’t feasible for the client’s time scales: 
uld 
ible for our clients and the 
. It meant that we 
st had to focus on two 
The project is negotiated to meet the client’s need under constrained resources.  
ain we are reminded at the project negotiation stage that the client is contr
influence on what work packages should be 
funded under the advice of the HF practitioners. Here a respondent says that they tried 
to push for more meth
“Yeah the biggest thing really is that was kind of the areas that we could sell in, […] it 
was kind of difficult to do some ethnographic research or anything like that, which wo
be great, and we did try and push a couple of times, [it] not feas
time scales were quite often […] you needed something like yesterday
were limited in the methodologies that we were going to use. We ju
or three key points of the project that we could actually get involved in actually making a 
difference.” W6 
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5. Client understands HF processes 
 
 
Step 1: Identify essential system functions 
Functions 
 (M) 
Client understands HF processes 
Input  Potential work packages / Agreed project / Understanding of HF work 
Output  Client understanding of HF processes 
Preconditions  Client interacts with HF 
Time  Time to reflect on HF 
Resources  N/A 
Control  HF management 
 
Step 2: Determine the potential for variability 
CPC Highlights  Comment 
Availability of resources 
(M, T) 
Highlight  Client should have sufficient resources to understand HF 
processes e.g. some companies have HF informed people. 
Training and experience 
(M) 
  Clients should understand HF processes more and m
through in
ore 
teraction with it. 
Quality of communication 
(M, T) 
  To help the client understand. 
HMI and operational 
support (T) 
 N/A 
Access to procedures and 
methods (M) 
  Access to these is good for client learning. 
Conditions of work (T, O)    N/A 
Number of goals and 
conflict resolution (M, O) 
  Often HF isn’t part of a clients normal work so they have 
other goals and drives which motivate them. 
Available time (M)    Time given to HF. 
Circadian rhythm (M)    N/A 
Crew collaboration 
quality (M) 
  Client should collaborate with HF to understand 
ials and procedures.  potent
Quality and support 
organisation 
of 
(O) 
  A client can have a more or less friendly HF culture. 
 
Support and comments: 
. Client recognises their need’ section above, there are 
tion 
illus
t the moment in [industry] and the people that we are 
As was explained in the ‘1
different sorts of clients: from those that incorporate HF/usability services as a matter of 
course and those that are very naïve as to what they can offer as this quota
trates: 
“So we're doing a lot of work a
working with have human factors problems and they know they have human factors 
problems because they have been told to sort themselves out basically, but they don't 
know anything about human factors at all. 
I: Who's told them that?    398
 clients learn more and more about HF/usability services 
as they hav
 
, 
ents were actually coming in and saying 
 at 
eople that 
n 
out HF processes through repeated 
co
R: The [regulator].” S3 
It has also been observed that
e more interaction with them. 
“There's an education process definitely, I think about 4 or 5 years ago that definitely 
being the case, I remember […] trying to explain just the very basics, why you should do
usability testing at all during the process never mind the different techniques or anything
[…]it's a lot better, it got to a point […] where cli
we want testing at this point, this point, this point” W6 
There are different sorts of clients which will affect the relationship and pattern of the 
negotiation. At one end clients will know very little about HF/usability processes and
the other end clients will actually employ their own HF/usability informed p
can liaise with consultants on their level of expertise in their terms. It has also bee
observed that over time clients will learn more ab
ntact, and so move from a naïve position to informed.     399
 
6. Resources allocated 
 
Step 1: Identify essential system functions 
Functions 
 (M, O) 
Resources allocated 
Input  Potential work packages 
Output  Agreed project 
Preconditions  Client understanding of HF processes 
Time  Time to reflect on project 
Resources  Adequate resources for project 
Control  HF management 
 
Step 2: Determine the potential for variability 
CPC Value    Comment 
Availability of resources 
(M, T)  an. 
Highlight  Resources obviously must be available for the 
agreed project pl
Training and experience 
(M) 
Highlight   
of the project plan. 
Experience of running projects must lead to more
accurate predictions and costs 
Quality of communication 
(M, T) 
  Communication is essential so both sides 
understand each other. 
HMI and operational 
support (T) 
 N/A 
Access to procedures and 
methods (M) 
  There may be standard projects and costs to base 
estimates on. 
Conditions of work (T, O)    The way the project is planned will affect wo
conditions in the project, for example the compa
might
rking 
ny 
 get practitioners to do overtime to get more 
work at a lower cost. 
Number of goals and 
conflict resolution (M, O) 
 
 resolved. 
Goals in terms of an ideal research situation and 
pragmatics of the research have to be
Available time (M)    Adequate time has to be allocated for this process. 
Circadian rhythm (M)    N/A 
Crew collaboration    om might be given to companies that 
quality (M) 
More freed
have a good relationship. 
Quality and support of 
organisation (O) 
  More freedom might be given to companies that 
have a good relationship. 
 
Support and comments: 
The allocation of resources plays a large role in project negotiation, as the client will 
often want a competitive offering and value for their money. When considering what 
me
co
d, 
, 
oing 
thods to use for a project the constraints and pragmatics of the situation are of 
nstant concern in practice: 
“there would be several steps […] to go through before it was even considered to be use
we might think, ‘oh that’s brilliant, lets use it, we’ve got plenty of time, plenty of money
great, but that doesn’t happen very often, and we will kind of be assessing it, is this g   400
Ho
va used 
d for so many years ago constantly under sold projects, I 
never ever worked less than sixty hour weeks there, it was constant push push push […] it 
t 
Th ; it will affect what 
l for 
ality will be offered by HF practice 
an
to add value and is this going to cost the company too much money from what we are 
going to gain from using it?” S10 
Sometimes resources are not constrained: 
“We have a client now who is just throwing stuff at us and it's hard for us to keep up with 
it. And money is not a big issue” W9  
wever, when they are constrained they have to be managed, and depending on the 
lues of the company and the style of work the pressure on resources might be foc
on different parts of the system: 
“the consulting firm, that I worke
was all about getting the most money for the shortest amount of time, we were all on 
salary so it didn't matter whether we were working 40 hours or 80 hours it’s still salary 
[…]. It was really unfortunate it was one of the many reasons I chose to leave because i
was just a ridiculous culture, a ridiculous way of thinking.” W2 
e allocation of resources plays a large role in project work
methods are performed and how they are performed. Sometimes resources are not a 
problem, but it is more often the case that a client will want a competitive proposa
their investment. The balance between cost and qu
d evaluated and chosen by the clients.    401
7. Methods are developed 
 
 
Step 1: Identify essential system functions 
Functions 
 (M, T, O) 
Methods are developed  
Input  Methods are developed in industry and academia 
Output  Many methods 
Preconditions  N/A 
Time  Adequate time to research and develop 
Resources  Funding for research and development 
Control  HF management / Academia / Funding bodies 
 
Step 2: Determine the potential for variability 
CPC Highlights  Comment 
Availability of resources 
(M, T) 
Highlight  The funding that is available affects the research breadth 
and depth in this area. 
Training and experience 
(M) 
 
ting ways. 
Experienced people can build on previous research and 
move it forward in interes
Quality of communication
(M, T
 
)   groups so research is useful, usable and used. 
  Good communication has to be maintained between 
different
HMI and operational 
support (T) 
  Methods should be useful, usable and used. 
Access to procedures a
methods (M) 
nd  rs can    Access to previous research is required so researche
develop new areas. 
Conditions of work (T, O)    If there is too much pressure to do project work
consulting then method development may
 in 
 be neglected in 
e.  practic
Number of goals and 
conflict resolution (M, O) 
  There has to be a balance in practice in practitioners 
doing their paid consultancy work, and developing 
methods. 
Available time (M)    Adequate time has to be given to research. 
Circadian rhythm (M)    N/A. 
Crew collaboration 
quality (M) 
  People may be encouraged and supported to develop 
methods in practice. 
Quality and support of 
organisation (O) 
Highlight 
ful, 
usable and used rather than just published. 
There may be more or less of a climate for research into 
method development, and making sure this is use
 
Support and comments: 
Methods are developed in academia and in industry, with developments in one sparking 
developments in another. However, there is not always the opportunity to utilise 
res
 it 
o 
 has been a significant accident that they believe is 
earch in a practical context if the need is not there: 
“It was a piece of work on situation awareness amongst teams, its very early stages […]
was really interesting approach to trying to find out where errors can occur in a group 
environment not just within an individual environment. But getting a client to agree t
that kind of study, unless there   402
contrived from group error, it would never happen, so that piece of research, as 
fascinating as it is, I don’t know how it’s going to go from being research to being 
applied in the real world.” S10 
An role 
in 
st like marketing, really cement it down and push on at it. 
est. 
M ind some 
va
ho
anies 
 
esting idea and then she went back and she tries it, now if she tries it 
en she'll tell her colleagues and they'll tell their colleagues, and it 
percolates up that way very often, but she was not the only professional sitting their, and 
that guy working at [X] now may not be working at [X] tomorrow.” W2 
Like tools and reporting practices, methods are developed in academia and industry. 
Sometimes they are more successful at affecting practice than other times and such 
things as the need for that method or the way ideas proliferate will affect this.  
other practitioner observes that the marketing of ideas, even in academia, plays a 
their proliferation: 
“If I don’t agree with an approach then intellectually I like to show why it’s wrong, and 
write a paper about it. But it requires considerable stamina to go beyond  that, […] to 
write paper after paper saying why this is a different approach. 
I: Almo
R: Yes. I’m sure some people love to take their ideas as far as they can, but I lose inter
Once I’ve done it to my satisfaction, and said what I wanted to say then I feel that should 
be good enough.” S11 
ethods are communicated from research to practice and if practitioners can f
lue in different approaches then they will adopt and use them. This quotation shows 
w ideas might be proliferated from a talk at a conference, through different 
practitioners trying the new approach and those practitioners moving to new comp
spreading the practice: 
“I mean I was CHI last year and my boss was with me we saw this one really cool 
information given by an [X] guy about trying to standardize usability measures, and they
had this really inter
and it works well th   403
Step 1: Identify essential system functions 
 
8. Select method 
 
Functions 
 (M, T, O) 
Select method 
Input  Many methods 
Output  Some method 
Preconditions  Experience: Awareness of methods and their applicability  
Time  Time to search methods and consider applicability 
Resources  Competent staff 
Control  HF management 
 
Step 2: Determine the potential for variability 
CPC Highlights    Comment 
Availability of resources 
(M, T) 
Highlight 
future. 
Past projects of the practitioner and company will inform 
what will work well in the 
Training and experience 
(M) 
  Practitioner’s expertise will guide their options and 
choice. 
Quality of communication 
(M, T) 
  Communication between practitioners can help when 
getting advice. 
HMI and operational 
support (T) 
  Archiving systems may help in finding previous simila
projects to current
r 
 ones.  
Access to procedures and 
methods (M) 
  The practitioner should have easy access to past projects 
and sources of methods. 
Conditions of work (T, O)    N/A. 
Number of goals and 
 O) 
  ideal research circumstances 
conflict resolution (M,
Practitioners need to balance 
with the pragmatics of the situation. 
Available time (M)    ection, although 
 
Adequate time is needed for method sel
experienced people often do this quickly once the client
need is understood. 
Circadian rhythm (M)    N/A. 
Crew collaboration 
quality (M) 
  HF practitioners working in groups can get advice from 
others. 
Quality and support of 
organisation (O) 
  Companies may be more or less supportive in allowing 
for the search and selection of new practices. 
 
Support and comments: 
Methods are selected based on the project need and with consideration to the constraints 
of the situation. Selection also involves what the practitioner is used to: 
“I: if you are approaching a new problem how do you negotiate that selection and what 
you are actually going to do? 
R: I would imagine, and this isn't my area, I
one that is most appropriate and the one tha
 would imagine that you would just use the 
t you are used to. […] It's always focus on the 
problem, and illustrate to the customer that you have solved this type of problem before, 
you can solve this problem, and then worry about what tools you use based on [what is 
needed], and practical concerns come into it.” S12    404
Th  
thi
oad terms, I’ve never seen it as an issue, the issue normally is, 
hat the problem is” S5 
Th s 
su  
me
that the 
organisation has developed ways over working: 
r a 
efined a set of methodologies with in a process) used methodologies 
e 
ts the way the project is performed and its outcome. 
They are selected on their suitability for addressing the HF/usability problem, the 
constraints of the context, and their familiarity with the HF practitioner and 
organisation. Organisations develop ways of working which they can tweak and adapt 
for the context of different projects. W9 stresses that those with a clear understanding of 
the domain can more easily and reliably manipulate the process and/or methodologies to 
cater for the requirements of each project. You cannot expect every client or project to 
fit into the mould. 
is selection process can become a bit of a non-issue for experienced practitioners as
s quotation demonstrates: 
“there has got to be a belief that there is a problem there and what method you select is 
probably, I can’t imagine how it’s a choice!  If it’s training it’s one set of things, if it’s 
manpower its another set of things, I mean, there may be some slight variation of what 
people try to do, but in br
do we have any idea of w
e above quote shows that the HF/usability issue shapes the selection. It also give
pport to the observation that experienced practitioners have problem categories and
thods to tackle these problems which are readily accessible to them. This ease of 
accessibility is supported by habituation and this can be demonstrated at an 
organisational as well as an individual level. The quotation below shows 
“We work in a particular way. Over the past 25 years, (this company has been going fo
long time) we have (r
that are very standard to us […]. Although... our methodologies are standardised, our 
deliverables are standardised, you still need to be able to manipulate those for the purpos
of each project or client. If something's different, if you don't have that depth of 
knowledge you can't be flexible with your methods or process, it's not really turning the 
handle. Does that make sense?”  W9 
Method selection obviously affec   405
 
 
9. Tools are developed 
Step 1: Identify essential system functions 
Functions 
 (M, T, O) 
9. Tools are developed 
Input  Tools are developed in industry and academia 
Output  Many tools 
Preconditions  N/A 
Time  Adequate time to research and develop 
Resources  Funding for research and development 
Control  HF management / Academia / Funding bodies 
 
Step 2: Determine the potential for variability 
CPC Highlights  Comment 
Availability of resources 
(M, T) 
Highlight  The funding that is available affects the research breadth 
and depth in this area. 
Training and experience 
(M) 
  Experienced people can build on previous research 
move it forward in interesting ways. 
and 
Quality of communication 
(M, T) 
  Good communication has to be maintained between 
different groups so research is useful, usable and used. 
HMI and operational 
support (T) 
  Tools should be useful, usable and used. 
Access to procedures and 
methods (M) 
  Access to previous research is required so researchers can
develop new areas. 
 
Conditions of work (T, O)    If there is too much pressure to do project work i
consulting then tool development may be neglec
n 
ted in 
practice. 
Number of goals and 
conflict resolution (M, O)  ools. 
  There has to be a balance in practice in practitioners 
doing their paid consultancy work, and developing t
Available time (M)    Adequate time has to be given to research. 
Circadian rhythm (M)    N/A. 
Crew collaboration 
quality (M) 
  People may be encouraged and supported to develop 
tools in practice. 
Quality and support of 
rganisation (O)  o
Highlight 
opment, and making sure this is useful, usable 
and used rather than just published. 
There may be more or less of a climate for research into 
tool devel
 
Support and comments: 
Like methods, tools are developed in academia and in industry. Sometimes they will 
develop in both and enhance each others work as this quotation illustrates: 
“R: Part of it did, it used a tool called [tool Y] and that came from […] University, I’ve 
forgotten who developed that, […].  And then the other side of [tool] is my tool [x], two 
of them have been put together and they support one thing, it works quite well, in 2003 I 
was doing a work load assessment on the project I’ve been doing, now I’ve assessed 
fifteen [designs] and it took me less time than it took me to do the original one for [tool 
x], because it has been developed into software and a tool, and it’s easy to use.” S10    406
Ho ents that 
ac  isn’t 
their primary motivation: 
cs ever 
hat 
This practitioner describes tool development in academia as the next step on from 
de
ultants 
er maybe, the 
 
luctant to spend large amounts of money on tools they are not 
confident in and which they might not use again: 
“Anything that involves us having to spend a lot of money, we're quite reluctant as we 
don't know whether we are going to use it on other projects and we don't know whether if 
it is going to be any good anyway, even if there is a trial it's only once you've used it for a 
whole project that you realize... so often we have to build our own sort of tools, using 
Access or some other sort of thing. Not everyone knows how to programme visual basic 
or knows about these type of things, so it depends on the person, whether they do that or 
just end up doing it by hand.” S7 
Tools are developed in academia and in industry, sometimes with more success than 
others. It seems that commercially viable tools are not a common output of academic 
work. Where commercially viable tools are available they can involve a high investment 
cost and practitioners might not be confident in the benefits of using them. 
wever, tool development isn’t always as successful as one practitioner comm
ademics do not have the interest in making their tools commercially useable as it
“Well over the last fifteen years I’ve done surveys, and I mean serious surveys probably 
about half a dozen and the single biggest thing with most alleged tools is actually they 
have never been developed to a state that it is useful[…]. I don’t think the academi
had any interest in developing to a point where they could be understood, because t
isn’t how academics get ahead, move up the chain.” S5 
veloping theories and models: 
“like academia may produce some theories and models, but then it’s up to the cons
to take that into a tool, but if the academics could take that one step furth
progress and development of tools would be faster, because we wouldn’t have to ask a 
client, occasionally a client pays us money […] it’s up to the client to give you the budget 
to spend the time developing that kind of software tool.” S10 
Practitioners who have the skills, time and money can try to develop their own tools
because they are re   407
 
10. Select tool 
 
Step 1: Identify essential system functions 
Functions 
(M, T, O) 
Select tool 
Input  Many tools 
Output  Some tool 
Preconditions  Experience: Awareness of tools and their applicability  
Time  Time to search tools and consider applicability 
Resources  Competent staff 
Control  HF management 
 
Step 2: Determine the potential for variability 
CPC Highlights  Comment 
Availability of resources  ts of the practitioner and company will inform 
(M, T) 
Highlight  Past projec
what will work well in the future. Lack of tool support 
may put off certain practices, and good tool support may 
attract to other practices. 
Training and experience 
(M) 
  Practitioner’s expertise will guide their options and 
choice. 
Quality of communication 
(M, T) 
  Communication between practitioners can help when 
getting advice. 
HMI and operational   
support (T) 
HMI will affect the tools’ usability, usefulness and 
whether it is used. 
Access to procedures and 
methods (M) 
  Presupposes that a selection of tools and their 
applicability is available to practitioners. 
Conditions of work (T, O)    N/A. 
Number of goals and 
conflict resolution (M, O) 
   
client 
Adequate time is needed for tool selection, although
experienced people often do this quickly once the 
need is understood. 
Available time (M)    Adequate time for selecting tool. 
Circadian rhythm (M)    N/A. 
Crew collaboration 
quality (M) 
  HF practitioners working in groups can get advice from 
.  others
Quality and support 
organisation (O) 
of  ng    Companies may be more or less supportive in allowi
for the search and selection of new practices. 
 
Support and comments: 
ey are implemented in a useful way as this 
 of these work load 
computer does the rest.” S10 
Tools can save a lot of work when th
quotation demonstrates: 
“an excellent example of that which I’ve used recently is the [x] tool, […], it’s been 
integrated with other tools and there is now an Access database that basically runs all the 
calculations and the maths in the background, so now where before, it took me several 
weeks to develop the tool to apply it, literally, but now I can do one
assessments in a couple of hours because all I’m doing is inputting raw data and the    408
 
re 
Ho  of 
us
always in terms of things like highlight videos and stuff like that... I was 
 
ing 
 get done so” W4 
ies that 
inv
pra
pa
Tools which are useful like this are added to the practitioner’s repertoire of things that 
they can call upon to help perform their work: 
“Once you’ve used it once, it’s there and you can use it on other projects.  It tends to be
more a requirement of a particular project where you use it, and tools that you find a
really useful end up going into the repertoire of the tools you’ve already got.” S13 
wever, when tools are not implemented in a useful or usable way, and so the cost
ing them is high, then practitioners will adapt their practices and work around the 
problem: 
“Yes but not 
surprised that all the testing that I have been involved in although it is all being recorded
none of it is actually taken to use as highlight video and I think the reason for that is that 
it is a time consuming process, and unless there's a very good reason that... again 
something like that is good in terms of buy in and getting people aware of the problem, 
but if they're already aware of it or there's not the budget to spend two or three days do
it then it doesn't really
When useful and usable tools can be selected and become part of a practitioner’s 
repertoire of tools which help them perform their work. When there are activit
olve cumbersome manipulations, like the video editing example above, then 
ctitioners are likely to find an alternative route. So, tools can inhibit or enhance 
rticular practices.   409
 
11. Staff are developed 
 
Step 1: Identify essential system functions 
Functions 
 (M, T, O) 
Staff are developed 
Input  HF experience / Increased reputation / Increased rapport 
Output  Competent staff 
Preconditions  N/A 
Time  Time to develop staff e.g. training, mentoring, supervision 
Resources  Staff 
Control  HF management 
 
Step 2: Determine the potential for variability 
CPC Highlights  Comment 
Availability of resources 
(M, T)  s. 
  Senior staff should have the resources and time to support 
and train junior member
Training and experience 
(M) 
  Senior staff should have experience to support and trai
junior mem
n 
bers. 
Quality of communication 
(M, T) 
  More frequent and better communication with junior 
members will lead to more implicit learning. 
HMI and operational 
support (T) 
  Tools and methods that are easier to learn will require 
less start up cost. 
Access to procedures and 
methods (M) 
  Junior members could have access to previous work as an
example
 
. 
Conditions of work (T, O)    Some companies might be more willing to take on junior 
members and develop them. 
Number of goals and 
conflict resolution (M, O) 
  Training and supporting staff conflicts with having staf
that can get on and do the job alre
f 
ady. 
Available time (M)    Adequate time is needed for mentoring on the job, and 
training outside of the job. 
Circadian rhythm (M)    N/A 
Crew collaboration  Highlight  ween experienced and junior staff 
quality (M) 
Better collaboration bet
can lead to implicit learning. 
Quality and support of 
rganisation (O) 
  e more willing to take on junior 
members and develop them.  o
Some companies might b
 
Support and comments: 
HF/usability staff do many different parts of the entire cycle of project work and so they 
are a critical resource for the performance of the system. The more developed they are 
they the more responsibility they will be given and the more they can be left to function 
autonomously. However, we should not depersonalise them as a ‘resource,’ they are 
individuals and should be treated as such: 
“You certainly wouldn't send someone in their first day to do that, they wouldn't have the 
tools and experience, we try and, people evolve at their own rates, not every project is so 
complex that it requires somebody with a [depth] of experience to sort it out, and so as    410
veloped but want the opportunity to 
lea
rs 
at I 
Sta
ne
ind e and promote their 
opportunities come up that are where people are at they get to sort of dive in, people also 
have different comfort zones, I can think of consultants that for years weren't comfortable 
with the business side of things and other people who were ready for that maybe within 
the [first month in the role] so it has to do with comfort level and desire but not job title.” 
W8 
HF/practitioners are not passive entities to be de
rn more and progress: 
“Saying that, most of the projects that I work on now are team projects where there is 
either two or three of us working together. So once you get people involved in those you 
can learn from each other, which I prefer because there are some guys that have 25 yea
experience and I want to know what they know [laughs] I don't want to keep doing wh
think is the right thing if they... if I can learn more.” S3 
Another example, is a practitioner who believes experience at a dedicated usability 
consultancy would have given her more and better opportunity to learn: 
“I like the company, but I think I would have learnt faster at a consultancy, I would have 
done more testing, better examples, better mentoring, and this bank of knowledge like 
shared slides...” W3 
ff are a critical resource that carry out HF/usability work and their development 
eds to be managed as it will affect the performance of the system. They are 
ividuals with different skills, needs and goals. They can recognis
own development opportunities.    411
12. Senior HF management 
 
Step 1: Identify essential system functions 
 
Functions 
 (M, T, O) 
Senior HF management 
Input  Competent staff 
Output  HF management 
Preconditions  HF experience 
Time  Adequate time for staff to develop and mature 
Resources  N/A 
Control  N/A 
 
Step 2: Determine the potential for variability 
CPC Highlights  Comment 
Availability of resources 
(M, T) 
  Management should have adequate staff and resources to 
configure for project work. 
Training and experience 
(M) 
Highlight  Senior staff should be sufficiently experienced for 
management. 
Quality of communication 
(M, T) 
  Senior staff should facilitate good communication in 
management. 
HMI and operational 
support (T) 
  Management should facilitate operational support. 
Access to procedures and 
methods (M) 
  Senior staff should be aware of procedures and methods. 
Conditions of work (T, O)    Management influence the conditions of work. 
Number of goals and 
conflict resolution (M, O) 
  Senior staff should have adequate judgements to resolve 
conflicts  
Available time (M)    Senior staff should have adequate time to manage 
properly. 
Circadian rhythm (M)    N/A. 
Crew collaboration 
quality (M) 
  Management should have a good rapport with staff to 
facilitate management. 
Quality and support of 
organisation (O) 
  Management to support and facilitate a suitable company 
culture. 
 
Support and comments: 
As HF/usability staff develop they become more competent, gain more responsibility 
and move in to more managerial and mentoring positions. This movement is illustrated 
by one practitioner who outlines their company structure: 
“[Tier A] is students, [Tier B] is admin staff and so on, [Tier C] is graduate, [Tier D] is 
graduate with experience or possibly MSc […]. The sort of job description for a [Tier C] 
would be: do what you're told and do good work, the job description for a [Tier D] would 
be do what you are told, produce good work, write the odd bit, make the odd customer 
contact, make a presentation, bring something back from the customer and work with the 
team to develop it, that sort of thing. My job role would probably be described as all of    412
the above plus actively pursues contact with customers and go out and solve their 
problems for them […]. As you get to [ d to take on much more 
team leadership generally rather t
I: More strategic? 
elopment, absolutely.” (Respondent S12) 
mbers o y to be in positions where they manage projects, 
 other staff, and ensure that correct practices and quality is maintained 
out the pro is quotation demonstrates: 
ally I do som  the technical 
e, and do pre-sales and marketing. I also do more people management as well. I'm also 
ible for t our deliverables, including project plans and what 
ions we pro ts and how we respond to RFPs So requests for 
information or requests for services so that's all my responsibility.” W9 
tise and experience, hence they are 
 positions where th e cl tiate and make sure that the project runs 
e or and help other staff to improve the performance of the 
Tier F] and [G] you ten
han just on a project by project basis. 
R: Yeah and being involved in the strategy dev
Senior me f staff are likel
manage
through ject work as th
“Well basic
sid
e sales work, and prepare lots of proposal from
respons he quality of all 
solut pose for our clien
Senior HF/usability practitioners have much exper
put in ey face th ient, nego
smoothly. They will m nt
system in general.   413
 
 
St
13. Project work performed 
ep 1: Identify essential system functions 
Functions 
 (M, T, O) 
Project work performed 
Input  Agreed project 
Output  Data for analysis / HF experience / Communication with client / Documentation 
of HF work 
Preconditions  Project has been agreed and resourced 
Time  Adequate time for project 
Resources  Competent staff / Resources for project e.g. tools, methods, software, access to 
users, equipment. 
Control  HF management 
 
Step 2: Determine the potential for variability 
CPC Highlights  Comment 
Availability of resources 
(M, T) 
  Adequate staff and resources should be available for the 
project e.g. access to users, eye tracking software, 
prototype. 
Training and experience 
(M) 
Highlight  HF practitioners should be competent at the project work 
they are performing. 
Quality of communication 
(M, T) 
  Depending on the method practitioners may be alone or 
may communicate with client e.g. work shop, observing 
user tests. 
HMI and operational 
support (T) 
  HF practitioners should have access to appropriate 
support and equipment to do their work. 
Access to procedures and 
methods (M) 
  HF practitioners should have access to methods, 
procedures, past reports and colleagues for help. 
Conditions of work (T, O)    Conditions should be suitable for work e.g. user 
laboratory, in the field. 
Number of goals and 
conflict resolution (M, O) 
  Goal conflicts should have been resolved in plan but 
some may come up as research is never certain e.g. users 
may be hard to obtain so changes in method may ensue. 
Available time (M)    Adequate time should be allowed for project work. 
Circadian rhythm (M)    N/A. 
Crew collaboration 
quality (M) 
  HF practitioners may ask other HF practitioners for 
advice, or collaborate with client personnel. 
Quality and support of 
organisation (O) 
  Roles should be respected and appropriate support given 
to project work. 
 
Support and comments: 
The stage of actually doing the project work is a key point. It brings together what has 
been planned and negotiated, staff as resource, senior staff as management, learning 
about the situation under study, giving staff experience of the domain and methods, and 
allows the opportunity for client learning if that is incorporated.    414
he project work phase is focused on meeting the client need and this is kept in mind 
during the project where p t direction: 
“R: You spend a lot of time acclimatizing yourself to the information you need to play 
ready, in the way that they represent 
of the changes that they want to 
ecause yo  front of you, so you know what kind of 
 they're after, so they want to make it easier to find X and Y on their website or 
y want to mak ave to take.” W2 
ject after pr titioners recognise common problems and 
ce you've may have worked on three or four 
 sites, three ebsites you will encounter the 
same problems, like what does the contact page look like, so you are repeating applying 
 mean websites aren't that 
development of expertise provides increased efficiency for the practitioners 
s th xplo
d
a age as you go  
5 steps, an
did that first but hey it wo
Practitioners are not the only people that can learn directly from project work as one 
k e o
m thod allow: 
y allows it we alway k 
ch more from ac
from actually reading a report.” W8 
t wo  is the midd re performed 
ade in meeting the c
ing, and good foresight in p  
 in m e mo
the project work. It is also observed th tage if they 
an discern some tangible benefit from doing so e.g. getting added buy-in and 
  
T
ossible, so the work moves in the righ
with and whatever those things are that exist al
information already, you also have a really good idea 
make b u have the signed contract in
changes
the e it simpler for users and limit the click path for users h
As pro oject is performed prac
solutions: 
“R: On  been a consultant for two years you 
retail  or four services sites, and if you keep on w
the same knowledge to a version of the same sort of thing, I
different...” W3 
This 
working on projects a ey can e it the best practice they are developing: 
“You look at what other people do an  you say yeah it works! So things like putting the 
numbers at the top of 
you are in step 3 and it has 
no idea who 
 p  through a sequence for registration so you know
d you can go back and fourth through that, I have 
rks!” W9 
shows that they will ta e advantag f the opportunity for clients to directly observe 
user testing should the  e
 “If a methodolog
that they can learn mu
s encourage [clients] to come and watch, we thin
tually seeing users use a product than they can 
The phase of projec rk le of the project where agreed plans a
and progress is m
understand
lients need. It requires competent staff, 
lanning for it to be effective. Practitioners will
use their experience aking th st of insights and recommendations throughout 
at some will involve clients at this s
c
persuasion from the client.
 
 
 
    415
 
14. Development of paper trail 
 
Step 1: Identify essential system functions 
Functions 
 (M, T, O) 
Development of paper trail 
Input  Documentation from HF work 
Output  Store of documentation 
Preconditions  HF work is done 
Time  Adequate time for filing and storage 
Resources  Resources for storage 
Control  HF management 
 
Step 2: Determine the potential for variability 
CPC Highlights  Comment 
Av
(M
r  ailability of resources 
, T) 
  Adequate technology and capacity has to be available fo
archiving if necessary. 
Tra
(M
ining and experience 
) 
  There should be appropriate training on archiving if 
necessary. 
Qu
(M
  Informal communication can often help in learning how 
to use systems and finding suitable files. 
ality of communication 
, T) 
HM
sup
e  I and operational 
port (T) 
  If archiving or filing systems are used these should b
usable, useful and used. 
Ac edures and 
met
  If archiving is practiced then procedures should be wide 
spread. 
cess to proc
hods (M) 
Conditions of work (T, O)    If necessary working conditions should allow time for 
archiving. 
Number of goals and 
conflict resolution (M, O) 
  The cost of filing effectively has to be resolved with 
getting on and doing more work. 
Available time (M)    There should be appropriate time to archive if necessary. 
Circadian rhythm (M)    N/A. 
Crew collaboration 
quality (M) 
  All crew should partake in archiving if necessary and 
help the process. 
Quality and support of 
organisation (O) 
Highlight  Compan
archivin
ies may have more or less of a culture of 
g and auditing. 
 
Su
Th
mo  
rec oblems 
ca
pport and comments: 
e documentation of processes, decisions, communications and methodologies are 
re valued and important in some contexts than in others. This documentation and
ord of actions can act as a resource for project work as similar projects and pr
n be referred to, to inform and provide support for current issues: 
“Well they have... when they present to the client they have a standard presentation that 
they give, like so they reuse, so they'll basically have a folder somewhere that'll say 
useful slides and there'll be one called communicating info scent and... and when you're 
putting a presentation together for a client you'll put those slides in, and what else is there 
I'll put those slides in... so you're building this research that you [reuse for clients].” W3    416
Th of 
do
qu  
the
at 
Or ll 
tak not be of direct interest to their client: 
 
 how 
 be 
hen 
r 
ment: 
“The history of the project was going to be in successive iterations of drawings, that point 
of view. There is a slightly more formal history in terms of the specification 
documentation, because the ultimate output of what I have to do is to produce a 
specification document that someone can build to. So because this was going to be built 
by subcontractors it makes it all the more important that the specification document is 
complete and explains everything […] What will then be documented is that we have 
decided that we are going to do this, not that we considered all these other possibilities 
and the reasons that we abandoned them, that would be very heavy and very bureaucratic 
to do that. It 's on the minute, on design decisions, the ebb and flow of... well I know that 
we told you to put this button in last time and it's just going to confuse the operator, we'll 
let the system deal with that, and it's those sorts of decisions.” S1 
The development of paper trails can be more or less valued by organisations in different 
contexts. It appears useful as a resource to refer to past work to support and inform 
current work, and it is required for auditing purposes in some contexts. In auditing 
contexts practitioners will adopt practices so that auditors will be satisfied that an 
adequate record can be inspected. Some contexts do not identify with this need and a 
is organisational knowledge that is stored in reports, presentations and other forms 
cumentation is treated as a valuable knowledge store by some organisations. This 
otation shows a company that has thought it worth investing in technology to make
 storing and sharing of information easier:   
“we've just finished a huge repository project where we have our own personal 
knowledge management system that we have redesigned and implemented, so I 
personally have access to all the company information but I also have access to every 
project that we've ever done. So I can have a look at what we've done for a client here th
we have dealt with in another country. I can see what's been done, and I can see some 
other project we did where we have evaluated household appliances, we're also doing 
work on a [medical] machine which is an international project” W9 
ganisations and practices who are in an auditing culture and expect to be audited wi
e this into account even when it might 
“I think what we're going to try and do is bear in mind is that the [regulator] will be 
reading it, so they need to see the methods we used, and they need to know what we've 
been looking at. But the end of it will be the recommendations and that's the only bit that
the […] company will care about, they don't care how many interviews we did, who we 
spoke to or what we asked. They just want to know how it is going to be resolved,
much it is going to cost them and that sort of thing. So it depends who is going to
seeing it. So I'm not sure... I think it is important to write everything down because if 
anyone comes back to you and asks you a question then it's there.” S3 
Other organisations might have less of a need for formal documentation of decisions 
and processes. This quotation shows that more formal documentation is employed w
the detail is required for others to build the system, but actually a more detailed and 
formal documentation of decisions would be in conflict with the ‘ebb and flow’ of thei
design environ   417
ore detailed and formal documenting procedures could actually hinder their current 
practices. 
m   418
 
 
St
15. Persuade client 
ep 1: Identify essential system functions 
Functions 
 (M, O) 
Persuade client 
Input  Communication with client 
Output  Persuaded client 
Preconditions  Practitioner has ability and expertise to be persuasive 
Time  N/A 
Resources  Competent staff 
Control  HF management 
 
Step 2: Determine the potential for variability 
CPC Highlights  Comment 
Availability of resources 
(M, T) 
 N/A. 
Training and experience    Practitioner needs su
(M
fficient skill and experience for 
)  successful negotiation. 
Qu
(M
ality of communication 
, T) 
  Communication is obviously important for listening, 
understanding and responding. 
HMI and operational   N/A. 
support (T) 
Access to procedures and 
methods (M) 
  A practitioner needs sufficient access to different 
knowledge bases so they can call on them as partial 
solutions e.g. citing cases which have worked before. 
Conditions of work (T, O)    N/A. 
Number of goals and 
conflict resolution (M, O) 
Highlight  Sufficient experience and skill is required for the 
practitioner to have the ability to recognise what the 
client needs and tailor a solution to it. 
Available time (M)    N/A. 
Circadian rhythm (M)    N/A. 
Crew collaboration 
quality (M) 
  If there is a good rapport and relationship between the 
parties negotiation will be easier. 
Quality and support of 
organisation (O) 
  A good reputation can instil confidence and aid 
negotiation. 
 
Support and comments: 
Persuading and negotiating is a key skill in consultancy work because work has to be 
won, collaborations need to be successful, and advice should be persuasive. 
 
In support of this, this practitioner explicitly recognises negotiation as a key skill, and 
goes on to explain how this should be helpful and in a non-aggressive manner: 
 “Right, again it's that sort of negotiation skill right. It helps to negotiate your ideas if you 
know why the previous ideas are already in place, I really believe that one of the most 
important skills in HCI is the sort of negotiating between other people and between what's    419
there and what needs to be there and trying to build that pathway in a way that's, it doesn't 
have to be aggressive or mean to people  ke look I know that 
this kind a worked for you guys b ld try this out let’s put it in 
front of users, let’s see if they like it. I think that this helps clients a lot because they've 
actually hired you to try and help, but not tell them that they're all wrong all of the time - 
.” W2 
, this pra sises an engagement with ‘human beings’ and so 
 emotional reactions and respectfulness should be taken into account when 
advice on s
uld never rep way, the short answer to your question is 
 would consid lso include positive findings from our 
here are a couple of reasons for that, just as we try and treat our consultants like 
n beings w r clients like human beings as well, [some] people often 
work months or years on a product and how dispiriting it is to have someone to come 
along and evaluate it and only point out the parts that aren't working well.” W8 
r exaggerate the positives just to 
s b t to acknow
ding clients relates to the rappo e, 
ues
t n, which ge and 
 respect. 
you just have to explain li
efore but maybe we shou
which I really believe is not the right approach
Similarly ctitioner empha
normal
giving  ystems:  
“Well we wo
we
ort just problems any
er that bad practice. But we a
study, t
huma e try and treat ou
W8 stresses that this doesn’t mean they make up o
spare people’s feeling
Persua
u ledge where there is legitimate success. 
rt between people, the reputations of the peopl
understanding the iss  being discussed, and evidence supporting people’s views. As a 
skill it involves negotia io nerally involves getting along with people 
treating them with   420
 
 
St
16. Reporting practices developed 
ep 1: Identify essential system functions 
Functions 
 (M, T, O) 
Reporting practices developed 
Input  Reporting practices are developed in industry and academia 
Output  Many reporting practices 
Preconditions  N/A 
Time  Adequate time to research and develop 
Resources  Funding for research and development 
Control  HF management / Academia / Funding bodies 
 
St
CP
ep 2: Determine the potential for variability 
C Highlights  Comment 
Availability of resources 
(M, T) 
Highlight  The funding that is available affects the research breadth 
and depth in this area. 
Training and experience 
(M) 
  Experienced people can build on previous research and 
move it forward in interesting ways. 
Quality of communication 
(M, T) 
  Good communication has to be maintained between 
different groups so research is useful, usable and used. 
HMI an
support
d operational 
 (T) 
  Research should be useful, usable and used. 
Access to procedures and 
methods (M) 
  Access to previous research is required so researchers can 
develop new areas. 
Conditions of work (T, O)    If there is too much pressure to do project work in 
consulting then the development of reporting practices. 
Number of goals and 
conflict resolution (M, O) 
  There has to be a balance in practice in practitioners 
doing their more routine paid consultancy work, and 
developing novel reporting practices. 
Available time (M)    Adequate time has to be given to research. 
Circadian rhythm (M)    N/A. 
Crew collaboration 
quality (M) 
  People may be encouraged and supported to develop 
novel reporting practices e.g. tables, recommendations, 
DVD. 
Quality and support of 
organisation (O) 
Highlight  There may be more or less of a climate for research into 
reporting practices, and making sure this is useful, usable 
and used rather than just published. 
 
Support and comments: 
Reporting practices are developed in practice. They have also found at least some 
attention from the academic community with research in areas such as ‘downstream 
utility’ (for example a workshop on this issue was held in Toulose, France, in November 
2007). Here the subject of intellectual investigation is on how to improve the 
communication of usability recommendations and results so they have an effective 
impact on the design process.    421
Different reporting practic on the circumstances of 
e project and the preferences and practices of those involved. For example, one 
practitioner reports the use of quotations in reports which they thought worked well: 
a look at t ng highlights it was all quotes and picked 
t the really salient quotations and used those to add impact and I think that worked 
lly well, beca h videos and putting it all 
ther, it can b
tition hat the client wants: as they want a short 
t they wi nt a large report so they have all the details for 
 purposes. r also recognises the need for the report as something 
ngible so the client can show it as a piece of research to their colleagues. This same 
 with DVD presentations:  
ien  are happy to h are much more concise. I had a 
where we film the thing 
, an high . 
 th d ha ite 
ow did that go down? 
well. B t then you ha ues of editing video, more than what you 
lieve, so it's almost as bad as writing a report [laughs]. The software can be slow 
Both practitioners above complain ab diting videos, which bears an 
 choose to p  their results and recommendations. For 
 long then they would choose an alterative method. The quotation 
actitio r who has b ping his reporting 
 by the dded workin e 
think about the different au ssures in producing the 
ffectiveness of the delivery: 
“R: I've done a lot of work on the way we report, and I've come up with a report structure 
 different audiences for that report whilst making us money, 
ort 
 
e 
h generally means 
PowerPoint and pretty, but they also want to look good themselves in their own 
organisation so they want a report that looks good that they can takeaway and that they 
h 
t at the end of the report which is an appendix and that is essentially a table. The 
 
es are adopted in industry depending 
th
“I had  heir report and instead of usi
ou
rea use it's a lot easier than [messing] around wit
toge e a real pain […]” W4 
Another prac er observes tension in w
report, bu ll also often wa
auditing  The practitione
ta
practitioner moves on to describe their experiment
“It depends, some cl
few where we did DVDs 
ts  get reports whic
ed ourselves doing certain things with 
that we were testing
Then they can watch
d just put 
e DVD an
lights on the DVD and put a little report with that
ve chapters testing this aspect of it, so that was qu
good but takes time. 
I: H
R: It went down 
could be
u ve iss
[…].” S7 
out the issues of e
influence how they might resent
example, if it takes too
below shows a pr ne een very reflective about develo
style, encouraged
left. They 
 a g demands placed upon him when a colleagu
diences’ needs, his pre
work, and the e
that meets the needs of the
and I actually developed that report in a UCD way of produce a first version of that rep
and go back to all the different user groups. If you think of any report there are several
different groups that have needs for that report; one is the client team, that's directly th
client team they want to know did you do this research right and what are the main 
findings, they also want you to do an engaging presentation whic
can use as a presentation themselves within their own organisation. But you've also got 
the designers and technical people that have to go through and implement this, and then 
we've got us that need to get this report banged out really quickly at high quality, so the 
way in which we develop a report is the first section, it's all done in PowerPoint and all 
goes through our design team so it looks as pretty as possible. The first bit that I deal wit
is the bi   422
rity 
 
omes 
 
, 
s a high level that very often is marketing proposition rather than detailed 
usability, but flagging up the odd usability point. And following that we do a bunch of 
recommendations that are broken down into the key aspects of the site. All that is what 
we actually write, the start of the report includes details about our methodology, aims and 
objectives; and that's basically a template, it doesn't really vary on a standard usability 
report from project to project - and that's how I can write reports so quickly but can 
achieve a high quality of results because as much of it as possible is standardized process 
of writing it is as fast as possible but also it meets the needs of those different user groups 
as well, and it goes down very well.” W5 
The above examples show how there are different practices of reporting in industry, and 
that practitioners experiment and develop working styles. There are different pressures 
and demands placed upon reporting styles. For example, there are different users of 
reports that might require high level messages or the detailed information for 
implementation; there will be technical aspects of the report but also softer aspects such 
as a tangible report for the client to possess and something ‘pretty’ so they are drawn to 
it. There is also the effectiveness of the message which might be enhanced by severity 
tings, and direct evidence like quotations and video. There is also the pressure for 
first column of the table is what's the usability problem at a detailed level, then a seve
rating, whether it's a heuristic review or a usability test I give it a severity rating from 1-5,
1 being cosmetic, through to 5 catastrophic; and then a recommendation, and that c
in a table and every time I've done a user test or an expert review I go through that, 
stepping through the site to fill in those pages, that's really quick to do takes a couple of
hours to get it all done. That builds the rest of the report, so that's the appendix. So then 
you do the central part of the report which is annotated screen shots indicating key issues
but not too many, maybe one or two per page, at a high level, and again because I'm 
saying that'
ra
producing reports quickly which can be enhanced by having standardised templates and 
sections, or helped or hindered by the use of tools e.g. some practitioners find editing 
video a chore.   423
 
17. Select reporting practice 
 
Step 1: Identify essential system functions 
Functions 
 (M, T, O) 
Select reporting practice 
Input  Many reporting practices 
Output  Some reporting practice 
Preconditions  Experience: Awareness of reporting practices and their applicability  
Time  Time to search reporting practices and consider applicability 
Resources  Competent staff 
Control  HF management 
 
Step 2: Determine the potential for variability 
CPC Highlights  Comment 
Availability of resources 
(M, T) 
  Past projects of the practitioner and company will inform 
what will work well in the future. 
Training and experience 
(M) 
Highlight  Practitioner’s expertise will guide their options and 
choice. 
Quality of communication 
(M, T) 
  Communication between practitioners can help when 
getting advice. 
HMI and operational 
support (T) 
  Archiving systems may help in finding previous similar 
projects to current ones.  
Access to procedures and 
methods (M) 
  The practitioner should have easy access to past projects. 
Conditions of work (T, O)    N/A. 
Number of goals and 
conflict resolution (M, O) 
  Practitioners need to balance ideal research circumstances 
with the pragmatics of the situation. 
Available time (M)    Adequate time is needed for selection, although 
enced people often do this quickly once the client  experi
circumstance is understood. 
Circadian rhythm (M)    N/A. 
Crew collaboration 
quality (M) 
  HF pr
others. 
actitioners working in groups can get advice from 
Q
o
uality and support of 
rganisation (O) 
  Companies may be more or less supportive in allowing 
for the search and selection of new practices. 
 
Support and comments: 
Reporting practices are developed, repeated, and become standardised within som
work. However, they might change to s
eone’s 
uit the changing circumstances of clients and 
pro  
be  
rep
because you can spend a day just moving pages around and changing them to his format, 
jects. The quotation below demonstrates how one practitioner has adapted their
haviour to suit a particular client, they also explain how they have developed their
orting practices after a process of streamlining the reporting procedure: 
“I have one client, particularly the person that I deal with is [very fussy about the details 
of things], and he always wants changes to reports and report structures which is a pain    424
ally... 
s like it, and the first time they will 
e 
ht now. 
I: That's good and that develops over an iteration evolving process 
Th mon 
for ir 
wo el 
ea s. The quotation below is an example 
peed of 
es which will provide some pre-existing structure they can work from and 
adapt this to the context. This allows them to work in a more standardised way and 
faster.
I've learnt what his format is nowadays and just do that automatically. But err gener
partly we've got the format right now and so the client
see the report generally, sometimes we will send it over to them directly, but generally th
first time is I'll do the presentation part of the report and then I'll explain the structure of 
the report in the process of giving that presentation and then hand them full colour bound 
up copies, copies on CD and video outtakes - and they love that because they've got 
something to walk away with that looks pretty. So actually I think generally I think we've 
got that format about rig
R: Yeah, I mean way back in [month X] there were two of us in our team, one senior to 
me and the senior person disappeared, and I was left holding the baby with an amazing 
work load. Basically I went right let’s see how much work I can take off my back by 
standardising as much as possible, and making it as efficient as possible, so it was a needs 
must situation really but it pays off” W5 
e process of development of reporting practices signifies a change, but it is com
 practitioners to have reporting procedures that work well for them. This makes the
rk more standardised and helps their speed as they do not have to reinvent the whe
ch time but can rely upon their evolving practice
of using a pre-existing structure to help produce work: 
“We have template documents which are used and we just alter them for each case, so 
you start with a standard template and then you alter it for what you need, so the s
what we do is very quick as well.” W9 
Practitioners will be reflective about their use of different reporting practices. They will 
have templat   425
18. Analysis of data 
 
 
Step 1: Identify essential system functions 
Functions 
 (M, T) 
Analysis of data 
Input  Data for analysis 
Output  Results / HF experience / Documentation of HF work 
Preconditions  Data is gathered 
Time  Adequate time to analyse data 
Resources  Resources for analysis e.g. tools, methods, software. 
Control  HF management 
 
Step 2: Determine the potential for variability 
CPC Highlights  Comment 
Availability of resources 
(M, T) 
  Adequate resources have to be available for analysis e.g. 
statistical packages, video editing, diagramming tools. 
Training and experience 
(M) 
Highlight  Staff should be competent at analysing the data they need
to. 
 
Quality of communication 
(M, T) 
  Analysis should be able to be explained to others. 
HMI and operational    is support should be easy to use. 
support (T) 
Analys
Access to procedures and    Analysis methods and procedures should be easy to 
methods (M)  access. 
Conditions of work (T, O)    Sufficient conditions should be allowed for appropriate 
is to be performed.  analys
Number of goals and 
conflict resolution (M, O) 
  Analysis should not ignore the goals of the client. 
Available time (M)    Sufficient time should be available for analysis. 
Circadian rhythm (M)    N/A. 
Crew collaboration 
quality (M) 
  More senior staff can help mentor and support more 
junior staff. 
Quality and support of 
organisation (O) 
 N/A. 
 
Support and comments: 
The analysis of data will vary depending on the method used and what data has been 
gathered. This contributes greatly to the practitioners understanding of the project issues
but it is important to realise that understanding of the project issues would have also 
occurred long before e.g. in speaking to the client and designing work packages and
the actual gathering of the data itself. Analysis can take different forms, and will rely 
predominately on the competence of the people doing the analysis. This quotation 
shows that project work is a process that ha
 
 in 
s to be managed and where newer members 
re involved they need to be appropriately supported:  a   426
], so they will 
 will be doing some of 
the more difficult ones, and gradually as they get up to speed, they can perhaps progress 
and do some of the more difficult task analysis as well, depending on how fast they learn 
and how quickly they get up to speed with it.” S8 
The analysis can be quite complex and involve a mixture of qualitative and quantitative 
techniques. It is about drawing information together and processing this to inform the 
project issues. The practitioner also has to be mindful of validity issues so their 
recommendations are not misleading as this quotation demonstrates with emphasis on 
statistical methods: 
“It’s all pulling things together, you need to process it, taking peoples’ opinions and 
process it, but most importantly, to use the technical analysis, the stats to analyse the 
trend, make sure if anything happens it is  statistically significant and not by chance, so 
you need a testing method for the data. If you just use the graph only, it may show a 
trend, but this can just be by chance, and it can be misleading.” S9 
Analysing data is a major part of the technical side of project work. It will depend on 
the circumstances of the project, and the competence and skills of the staff. However, in 
terms of a process for understanding project issues it does not work in a detached and 
isolated manner. Understanding project issues develops before and after the analysis of 
data. 
“You kind of manage resources as you can, there is a lot, fourteen task analyses, so 
essentially you might give the smaller ones to newer members of staff, […
be doing some of the task analysis, but give them the easier ones. I   427
 
19. HF understands project issues 
 
Step 1: Identify essential system functions 
Functions 
 (M) 
HF understands project issues 
Input  Data for analysis / Understanding of client need 
Output  Understanding of project issues 
Preconditions  HF interaction with project 
Time  Adequate time for understanding 
Resources  Competent staff 
Control  HF management 
 
Step 2: Determine the potential for variability 
CPC Highlights  Comment 
Availability of resources    staff. 
(M, T) 
 Competent
Training and experience  Highlight  oner skills and experience will inhibit and 
(M) 
HF practiti
enhance their insight. 
Quality of communication    w opportunity 
(M, T) 
Communication with stakeholders will allo
to learn more about project issues. 
HMI and operational   
support (T) 
N/A. 
Access to procedures and 
methods (M) 
 
o enhance insight here e.g. interviews, 
There may be specific exploratory procedures and 
methods t
contextual inquiry. 
Conditions of work (T, O)    N/A. 
Number of goals and 
conflict resolution (M, O) 
 N/A. 
Available time (M)    ject issues.  Time needed to think pro
Circadian rhythm (M)    N/A. 
Crew collaboration 
quality (M) 
  The access and support they get from colleagues and 
sight.  clients will affect in
Quality and support 
organisation 
of 
(O) 
 N/A. 
 
Support and comments: 
nding of the project issues will happen throughout the 
 
ou are working in, and the importance of speaking to people that actually do 
the f 
ch
The practitioner’s understa
project. From trying to understand the client need, to negotiating priorities of the 
project, to doing the project work and then communicating it. 
 
This practitioner stresses the importance of knowing the details of the context of the
project y
 job because they know the day-to-day details and the potential consequences o
anges:    428
ow, I was on 
 then you go down 
yone else, and they all know I want to be there, and you’ve got to have 
t detail, you shouldn’t be there.  So 
ability, but if you haven’t got the 
So  
nt 
nt job’ and it certainly wasn’t 
obvious how to im
pe rved 
a m that 
so  The work of the first 
co
rea  could 
now see how the staff were interacting with these systems, rather than dealing with 
system
 
The understanding of project issues happens throughout the course of the project and is 
heavily relia es 
pro  
the  
tha
“you’ve got to work out the details, you’ve got to sit with the leading people and the 
cabin boy, everyone else and say, tell me about what you do!  And if you aren’t prepared 
to sit there, I’m very happy talking to [company], and I think they kn
[vehicle] last year and was sitting with the captain and laughing, and
and talk to ever
that, and you are interested, if you don’t care about tha
there’s a twin thing, you’ve got to have that academic 
sympathy of the poor soul of the person with the problem, then you shouldn’t be there.” 
S5 
metimes understanding project issues can be complicated as a set of prescribed
methods might not address the clients need. Respondent S11 was brought in by a clie
because they were dissatisfied with another company’s work. However, on reviewing 
the previous work S11 thought they had done an ‘excelle
prove the work. An engineering colleague gave a different 
rspective, and a new angle on the problem. Once the project had started S11 obse
ember of staff just switching alarms off and not acting on them. The client knew 
mething was wrong but was uncertain what was happening.
mpany was of great quality but hadn’t addressed their need. S11 admits that the 
son it was uncovered the second time around was affected by the fact that they
 plans and prototypes. 
nt on the expertise, motivation and insights of the practitioner. Sometim
ject work is not just a case of selecting the right battery of methods and processing
m. Sometimes it is more critical to prepare well, engage with the details and people
t actually work at different levels in the context, and be observant as to what the 
issues might be.   429
 
20. HF understands domain 
 
Step 1: Identify essential system functions 
Functions 
 (M, T, O.) 
HF understands domain 
Input  Data for analysis / Understanding of client need 
Output  Understanding of domain 
Preconditions  HF interaction with domain 
Time  Adequate time for understanding 
Resources  Competent staff 
Control  HF management 
 
Step 2: Determine the potential for variability 
CPC Highlights  Comment 
Availability of resources 
(M, T) 
 Competent  staff. 
Training and experience 
(M) 
Highlight  HF practitioner skills and experience will inhibit and 
enhance their insight. 
Quality of communication 
(M, T) 
 
out the domain. 
Communication with stakeholders will allow opportunity 
to learn more ab
HMI and operational 
support (T) 
 N/A. 
Access to procedures a
methods (M) 
nd  ay be specific exploratory procedures and 
methods to enhance insight here e.g. expert panel. 
  There m
Conditions of work (T, O)    N/A. 
Number of goals and 
conflict resolution (M, O) 
 N/A. 
Available time (M)    Time needed to think project issues. 
Circadian rhythm (M)    N/A. 
Crew collaboration 
quality (M) 
  The ac
clients will affect in
cess and support they get from colleagues and 
sight. 
Quality and support of 
organisation (O) 
 N/A. 
 
Support and comments: 
nderstanding the issues of the domain is important to get to grips with the details of 
nd this practitioner will pick members of her team for 
orked 
t 
U
the project. With this in mi
projects in which they have expertise: 
“R: Yeah, we have a guy in the states that is very very good with financial clients, so 
either selling investment instruments or banks, you know he is just very knowledgeable 
about that industry, so he has come over and led some projects for us, which is good. I 
have a previous background in Biology so I feel very comfortable in the Pharmaceutical  
area. So it depends on where you've come from or how many projects that you've w
on, you know if somebody asked me to do something with speech and language I would 
feel quite comfortable with that because I have done it before. Yeah, so it just depends, i   430
d 
a. 
g issues.  
 
Of n 
ha  just 
 was just 
. 
nd 
 and consequences could be 
overlooked. 
depends on what the project is. But we definitely try to fill a project with the most 
appropriate people.” W9 
If people work on projects and in domains in which they have prior experience an
expertise then they will have an advantage over those people that are new to the are
They are more likely to know specialised terms of the domain, concepts, best practice 
and reoccurrin
 course, understanding the domain will also occur through project work. This ca
ppen in the applications of a method, through talking to people in the context, or
being observant as this quotation demonstrates: 
“everything was happening, […], and it became obvious then that this chap
turning off these alarms. I thought he was acknowledging them, and then acting on them
But it became apparent that he was just turning them off. He appeared to be giving the 
right response, but in fact he wasn’t. It may seem an obvious thing to notice, but if there 
is a huge amount going on, you could miss it.” S11 
Understanding the domain issues of the project relies on people’s expertise and 
experience, on carrying out methods, talking to people and being observant. These 
factors can be critical in securing a project and engaging with it successfully. 
Respondent S5 was very conscious of the importance of understanding the domain a
the project’s context in detail otherwise serious interactions   431
 
21. Write report 
 
Step 1: Identify essential system functions 
Functions 
 (M) 
Write report 
Input  Results / Understanding of project issues / Understanding of domain 
Output  Summary of work / HF experience / Documentation of HF work 
Preconditions  HF work has been completed 
Time  Adequate time to write report 
Resources  Competent staff / Some reporting practice 
Control  HF management 
 
Step 2: Determine the potential for variability 
CPC Highlights  Comment 
Availability of resources 
(M, T) 
  Appropriate staff a
produce the report
nd technologies should be available to 
. 
Training and experience 
(M) 
Highlight    Well practiced practitioners are likely to find it easier to
write reports. 
Quality of communication 
(M, T) 
Highlight 
 client, and its message must be timely and 
The report will need to reflect an adequate format and 
style for the
clear. 
HMI and operational   N/A. 
support (T) 
Access to procedures and 
methods (M) 
  Past reports could allow example of what to do. 
Conditions of work (T, O)    N/A. 
Number of goals and 
 O) 
port should not ignore the goals of the client. 
conflict resolution (M,
  The re
Available time (M)    Adequate time should be allowed for writing the report. 
Circadian rhythm (M)    N/A. 
Crew collaboration 
quality (M) 
  Some reports may be reviewed or written by multiple 
s.  author
Quality and support 
organisation 
of 
(O) 
 N/A. 
 
Support and comments: 
ndard part of HF/usability delivery but in some contexts the 
 the 
Also, more design focused services might work with 
the team and on design iterations rather than working toward a report detailing results 
an
 
The report seems also a sta
main contribution or indirect contribution can fall outside of this traditional scope. For 
example, practitioners encouraging clients to watch user tests gives feedback before
report and in a manner which is seen as qualitatively different and someway more 
persuasive than the written word. 
d recommendations from an evaluation.    432
Pr actices 
de
 
 
oducing a report will be affected by those issues discussed in ‘16. Reporting pr
veloped’ and ’17. Select reporting practices’ sections above.    433
22. nt 
 
 Communicate results to clie
 
Step 1: Identify essential system functions 
Functions 
 (M, T, O) 
Communicate results to client 
Input  Summary of work 
Output  Communication of results / Experience / Communication with client / 
Documentation of HF work 
Preconditions  Reporting practices 
Time  Time to communicate with client 
Resources  Competent staff / Some reporting practice 
Control  HF management 
 
ermine the potential for variability 
ighlights 
Step 2: Det
CPC H Comment 
Availability of resources 
(M, T) 
  There should be competent staff and technologies 
available. 
Training and experience 
(M) 
  Well practiced and skilled practitioners are liable to be 
better at communicating results. 
Quality of communication 
(M, T) 
Highlight  age  This is important for the client to understand and eng
with the results and recommendations. 
HMI and operational 
support (T) 
  There should be appropriate technology to support the 
communication of results e.g. PowerPoint, video clips, 
s.  model
Access to procedures and    Previous presentations and can be used as examples or 
tes.  methods (M)  templa
Conditions of work (T, O)    N/A. 
Number of goals and 
conflict resolution (M, O) 
  The client’s needs and goals should be kept in mind when 
communicating results. 
Available time (M)  n of 
results. 
  There should be adequate time for the presentatio
Circadian rhythm (M)    N/A. 
Crew collaboration    n with the client and their staff 
quality (M) 
The quality of collaboratio
will affect how they engage with the material. 
Quality and support of 
rganisation (O) 
  How amenable and supportive the client is of HF will 
affect how they engage with the material.  o
 
Support and comments: 
the direction they are 
go
her its 
Like other practices in HF/usability work there are different practices for different 
practitioners, companies and contexts. For example, this practitioner who is involved in 
producing designs for clients prides themselves on the level of communication that they 
have with the client to make sure that the client is happy with 
ing:  
“You meet with them at least once a week, […] at least an hour and a half whet
face to face with a client or via a conference call because very often their in some other    434
. 
asted a week as opposed to a month 
hey totally didn't want.” W2 
In 
rat ntact 
wi ey prefer for the reasons stated: 
e little things 
that might not come across in a report if you're talking to them. 
 trail of 
omeone 
ll them. 
 
 
 
Re itical point of interaction with 
the client, and so inexperienced people will either be protected from or supported in the 
process:  
“I think that, yeah, because the people that we place in front of a client, whether they're 
from the US, the UK, France, India, wherever... they're very knowledgeable and they can 
all stand on their own two feet, […] we don't put someone who is inexperienced in front 
of a client that is paying us [a lot of money] to do a project.” W9 
Communicating the results to the client can happen in different ways, including a 
traditional report, observing user tests, or regular meetings about project work. 
Interactions with clients are always critical as this will directly impact on the perception 
of the practitioner and the consultancy; hence experienced people normally engage with 
the responsibilities, uncertainties and questions in client interactions.
corner of the world, you will meet with the client, present what you've done and get 
feedback on it. I tell you ideal.... no one else has this as far as I know... it’s an ideal world
I: It does seem good you have negotiation and communication core 
R: Constantly 
I: .... which reduces unexpected events and conflicts? 
R: Well and if you've done a week's worth of work and the client is really unhappy with 
it, which has happened, like no this is not the direction that we want to go in, no you're 
doing the exact wrong thing, then you've only w
down the road and giving them something that t
contrast this practitioner who works in an environment of independent evaluation 
her than design can go through a project from start to finish without informal co
th the client, which th
“I: I'm kind of picking up on it because from the web design work that I've done, 
everything kind of suggests that consultancy practice, which might not be what you're 
doing or it might be different in the safety industry, but close communication is always 
good in building rapport with a client and to communicate issues, like thos
R: I think a lot of documents go back and forth because you need to get an audit
what you've said to people, so increasingly more and more, so if you do phone s
or talk to them in a meeting you still have to write it up, so perhaps people think it is 
easier to write it up in the first place. 
I: Just cut out the middle bit. 
R: Yeah, and then there's no risk of miscommunication, well there is still a risk of 
miscommunication but there's less of saying the wrong thing or implying something that 
isn't true. 
I: And why might these be issues? 
R: I s'pose because people are going to make big decisions based on what you te
They are paying you, for your expert advice, and research findings and so on, and if they
are going to make a big decision like redesign something, or implement something or tell
it to a minister which is one of the things that we often have then you want to make sure
that you have told them the right thing. […] I think that's the one reason why documents 
are so important.” S2 
gardless of the style of reporting to the client, it is a cr   435
 
23 ts  . Client engages with resul
 
Step 1: Identify essential system functions 
Functions 
 (M, O) 
Client engages with results 
Input  Communication of results / Summary of work 
Output  Engagement with HF issues 
Preconditions  Client motivation to connect with HF 
Time  Time to reflect on results 
Resources  N/A 
Control  Client / Persuaded client 
 
Step 2: Determine the potential for variability 
CPC Highlights  Comment 
Availability of resources 
(M, T) 
  Competent staff.  
Training and experience    d and skilled practitioners are liable to be 
(M) 
Well practice
better at communicating results on the HF side. HF 
familiar clients are liable to understand them more on the 
client side. 
Quality of communication  Highlight  so it is 
tood.  (M, T) 
Message needs to be clear and persuasive 
unders
HMI and operational   N/A. 
support (T) 
Access to procedures and   N/A. 
methods (M) 
Conditions of work (T, O)    N/A. 
Number of goals and 
conflict resolution (M, O) 
Highlight 
 the right audience 
Different audiences are interested in different messages, 
so there is a need to direct message to
and tailor it for engagement. 
Available time (M)    N/A. 
Circadian rhythm (M)    N/A. 
Crew collaboration     HF and client the more 
quality (M) 
The better rapport between
receptive they will be to results.  
Quality and support of 
rganisation (O) 
  HF friendly cultures will be more receptive to results. 
o
 
Support and comments: 
Engaging with the project and the results includes considering those things of interes
different parties. For example, this practitioner explains how they are still learning that 
t to 
when they have a recommendation it is important to recognise ‘who’ the right person is 
tha it: 
ts 
t and talk to a mechanical engineer 
t they should report that to, so they engage with the issue and do something about 
“So when you are in an engineering team, like mechanical engineers and chemical 
engineers, I learnt it very fast and am learning still, peoples’ intentions are good, but i
knowing which people to talk to, because I could si   436
e] companies […] don't. They are not so 
y 
 S3 
rt of the job for people that manage contracts: 
n 
En
t 
and I could say, what about this, it’s a real risk if this person makes this mistake, a 
mechanical engineer; it’s not his job, he doesn’t care.” S10 
Similarly, this practitioner uses the term ‘care’ to talk about the different values, 
interests and motivations people have. Here the practitioner is explaining that they 
include a full method section in the report for auditing purposes even though the clients 
won’t read it: 
“But yeah, there's different groups of people, the regulators, the top safety people they do 
care about the methods that we use, but [som
worried about it. It doesn't mean anything to them, they don't want to learn about it, the
want the problem to go away and they want to get on with their day job basically.”
This practitioner identifies the importance of the return of investment in project work 
because it is a central pa
“… at the end of the day it's a financial transaction. By targeting the stakeholders and 
having an executive champion, undoubtedly those people will be thinking about return o
investment because that's their job.” W9 
gaging with clients is very much about engaging with their values. This is different 
from understanding, which is more of a cognitive task. For example, a person might 
completely understand what is being said but they might not care about it. It seems tha
practitioners do well to recognise their audience to tailor the message, or recognise 
which audience their message would be most suitable for.    437
 
24. Client understands results 
 
Step 1: Identify essential system functions 
Functions 
 (M, O) 
Client understands results 
Input  Communication of results / Summary of work 
Output  Understanding of HF work 
Preconditions  Client motivation to connect with HF 
Time  Time to reflect on results 
Resources  N/A 
Control  Client / Persuaded client 
 
Step 2: Determine the potential for variability 
CPC Highlights  Comment 
Availability of resources 
(M, T) 
  Competent staff.  
Training and experience 
(M) 
  Well practiced and skilled practitioners are liable to be 
better at communicating results on the HF side. HF 
ar clients are liable to understand them more on the 
client side. 
famili
Quality of communica
(M, T) 
tion  Highlight  s  Message needs to be clear and persuasive so it i
understood. 
HMI and operational 
support (T) 
 N/A. 
Access to procedures and 
methods (M) 
 N/A. 
Conditions of work (T, O)    N/A. 
Number of goals and 
conflict resolution (M, O) 
ighlight  ssages, 
ed to direct message to the right audience 
and tailor it for engagement. 
H Different audiences are interested in different me
so there is a ne
Available time (M)    N/A. 
Circadian rhythm (M)    N/A. 
Crew collaboration 
quality (M) 
  The better rapport between HF and client the more 
receptive they will be to results.  
Quality and support of    HF friendly cultures will be more receptive to results. 
organisation (O) 
 
Support and comments: 
Understanding the project results seems like an important part in the project process, bu
this is not always necessary. As this quotation shows some clients, or at least some 
personnel within the client organisation are not interested in understanding the r
t 
esults, 
ins
p of 
people down at [place], and they said, what’s your conclusion?  I said, you know, the 
tead they just want a solution: 
“And I was, it’s a sign of growing old, but about a year ago, I was doing a presentation, 
and I said, here’s my report, report is about yay thick, and this was quite a senior grou   438
da, thank you very much.  And now thirty years ago that would have really upset me 
 is the relationship that the HF/usability practitioner has with 
the client. If they are coming in as an expert to provide a recommendation for a 
particular issue then the client might be just happy taking the recommendations at face 
value. If the practitioner is working alongside the client’s team and needs to persuade 
them to go for one option over another then this will probably include trying to make 
l 
lient is within their organisation, their role, and the 
project context.  
 
The level of rapport and reputation might also influence how critical a client is with 
recommendations; for example someone who gets on with the client, has had a proven 
reliable relationship with the client, and has a good reputation in the field will be much 
more likely to have their results accepted on trust then someone who is unknown.
conclusion came out in about two sentences, and they said, alright, next item on the 
agen
but the point was they are happy, so thank you very much, bye, and the problem has gone 
away. 
I: So does anyone read the report? 
R: No because most of it’s science, and makes no difference to them, all they want to 
know is that the problem has gone away.” S5 
The important point here
them understand why. Similarly, if practitioners are questioned on their work they wil
need to explain what they have done and why. So, the level of understanding that a 
client needs will depend who the c   439
25. Client considers results 
 
 
Step 1: Identify essential system functions 
Functions 
 (M, O) 
Client considers results 
Input  Communication of results / Summary of work 
Output  Potential actions from results 
Preconditions  Understanding of HF work / Engagement with HF issues 
Time  Time to reflect on results 
Resources  N/A 
Control  Client / Persuaded client 
 
Step 2: Determine the potential for variability 
CPC Highlights  Comment 
Availability of resources 
(M, T) 
  Adequate resources are needed to act on results, e.g. 
some recommendations might be outside client’s scope 
and budget. 
Training and experience  Highlight   will help in considering actions, 
(M) 
Client experience of HF
e.g. some companies have their own HF informed people. 
Quality of communication   
ns about next steps appropriately.  (M, T) 
Clients need to have understood the results to make 
decisio
HMI and operational   N/A. 
support (T) 
Access to procedures and   N/A. 
methods (M) 
Conditions of work (T, O)    N/A. 
Number of goals and 
conflict resolution (M, O) 
  ons may not be resolvable, some 
e outside their power to act, or they might not have 
dget to support such changes.  
Some recommendati
may b
the bu
Available time (M)    Adequate time is needed to consider the results. 
Circadian rhythm (M)    N/A. 
Crew collaboration 
quality (M) 
  Consid
on the cl
eration of the results may involve different people 
ient side and HF. 
Q
o
uality and support of 
rganisation (O) 
  HF friendly cultures will be more receptive to results. 
 
Support and comments: 
The client considering the results is also a process with variances. One important aspect 
is to recognise that the client is sometimes not a single entity but might represent a 
complex organisation with their own political struggles, which need to be considered as 
a HF/usability consultant as this quotation demonstrates: 
vincing those people 
olitical sense, […]. 
Occasionally you come into situations where there are quite powerful people, […] there is 
“I: So in terms of getting clients to listen to you its very much con
that have the power to make the decisions? 
R: You've got to get key players, you've got to have good p   440
rt of have to 
 
 
Int ices can be explicitly used for political means. This 
ation channel to top management, it was explained that this 
ca
 a 
g 
R: It was political, and I believe we found exactly what he wanted us to find.” S11 
Th  
independent report for political means within their own organisation.  
, and we have already seen in ‘24. Client understands results’ that there are 
dif
co  to 
inv
n why I'm 
using that method and those sorts of things, so that's how they would know […] the 
people that we are working with have human factors problems and they know they have 
human factors problems because they have been told to sort themselves out basically, but 
they don't know anything about human factors at all.” S3 
The client’s consideration of results will vary depending on their level of HF/usability 
expertise, their motivation to understand and engage with the project’s issues, and the 
ramifications of the project.
a lot of politics going on, and that's where experience comes in and you so
stand back from the situation and say right I have to keep my mouth shut here, or I have
to listen to this guy that is talking rubbish or very diplomatically introduce an alternative
point of view that doesn't politically challenge his view of the world.” W5 
erestingly, HF/usability serv
quotation demonstrates that the client wanted an external independent report which 
would be his communic
rried more weight than an internal opinion:  
“what he really wanted was somebody independent from [company A] to come out, do
report which would go straight to top management and then they would do somethin
about it, because it was independent. 
I: So it was political? 
e above quotation therefore links to the client recognising a need; the need being an
 
The client considering the results also begs the question as to what level of 
consideration
ferent levels of understanding for the client. The most advanced level of 
nsideration in terms of technically considering the results in a HF/usability way has
olve people who are HF/usability informed. This practitioner describes the two 
extremes by first referring to an organisation that employs HF informed people to 
oversee HF work, and then to another client who knows nothing about HF:  
“they employ human factors experts to manage the research projects that are being done 
so that there is somebody there who is the client who knows and can questio   441
26. Client acts on results 
 
 
Step 1: Identify essential system functions 
Functions 
 (M, O) 
Client acts on results 
Input  Potential actions from results 
Output  Actions from results 
Preconditions  Power to act on the results 
Time  Time to reflect on results 
Resources  Resources to act on the results 
Control  Client / Persuaded client 
 
Step 2: Determine the potential for variability 
CPC Highlights  Comment 
Availability of resources 
(M, T) 
  Adequate resources are needed to act on results, e.g. 
some recommendations might be outside client’s scope 
and budget. 
Training and experience 
(M) 
Highlight 
 HF informed people. 
Client experience of HF will help in considering actions, 
e.g. some companies have their own
Quality of communication 
(M, T) 
  Clients need to have understood the results to make 
decisions about next steps appropriately. 
HMI and operational 
support (T) 
 N/A. 
Access to procedures and 
methods (M) 
 N/A. 
Conditions of work (T, O)    N/A. 
Number of goals and 
 O) 
  y not be resolvable, some 
may be outside their power to act, or they might not have 
the budget to support such changes.  
conflict resolution (M,
Some recommendations ma
Available time (M)    Adequate time is needed to consider the results. 
Circadian rhythm (M)    N/A. 
Crew collaboration  eration of the results may involve different people 
on the client side and HF.  quality (M) 
  Consid
Quality and support of 
organisation (O) 
  HF friendly cultures will be more receptive to results. 
 
Support and comments: 
ry of a HF/usability project would be that the client accepts 
e, which was very disparate, sort of applications and all 
sorts of things, very inconsistent, so […] we designed the website. When we started they 
were getting 300 calls a day to the help desk about information […], and the criteria was 
to reduce that, and on the first day of launch they had no calls, they had no questions 
anymore. That's one of our best case studies.” W9 
The standard successful sto
the recommendations, acts on these, and the recommendations deliver the predicted 
results. A project of this nature with dramatic results is described by one practitioner: 
“we did their [support] websit   442
However, sometimes clients might accept the results but other things prevent them from 
acting. For example, practitioners sited contracts restricting the scope of development, 
so recommendations about accessing a room could not be changed if the development 
on
cli
pra  
thi
[Organisation C] wanted to 
t 
is 
sults and acting them is a standard 
sto  
co  
ac s 
bu g. Practitioners have an 
eth uation even when clients might not 
wa y 
ac
ad
ly concerned the room layout itself. Where these barriers to action occur it is the 
ent who makes the decision and the practitioner who is in an advisory role: 
“Well, obviously we have to take some responsibility. At the end of the day they could 
ignore us... as long as you have a good audit trail and they have been told about this, [...] 
there's not much more you can do. [...].” S7 
In some situations, which occur in the safety domain and the website domain, 
ctitioners are not aware how the client acts on or ignores their recommendations as
s practitioner states:  
“Yeah, recently we did a study about [transport] that 
implement and the results showed very strongly that there was a flaw in the design tha
they had, and we fed that back to them obviously and we said when you implement th
you can't have that, that's going to be really bad. But you never really get to find out 
whether they have taken it on board.” S2 
The success story of a client accepting HF/usability re
ry but there are variations. Practitioners reported clients needing priorities, so they
uld decide which ones need most urgent attention and where clients were unable to
t on all the results. For example, the client may be persuaded by the recommendation
t might have other forces which prevent them from actin
ical duty to report results that reflect the true sit
nt to hear it, this is even more so when safety is concerned. Clients choose how the
t upon recommendations and HF/usability practitioners normally only have an 
visory role.    443
Step 1: Identify essential system functions 
 
27. Build reputation 
 
Functions 
 (M, O) 
27. Build reputation 
Input  HF experience / Results of the audit of HF work 
Output  Increased reputation 
Preconditions  Opportunity to develop reputation 
Time  Time to develop reputation 
Resources  Competent staff 
Control  HF management 
 
Step 2: Determine the potential for variability 
PC Highlights  Comment  C
Availability of resources 
(M, T) 
 N/A. 
Training and experience 
(M) 
Highlight  Increased experience should influence a practitioner’s 
reputation.  
Quality of communication 
(M, T) 
 N/A. 
HMI and operational 
support (T) 
  Expertise in particular tools should influence a 
practitioner’s reputation. 
Access to procedures and 
methods (M) 
  Expertise in particular methods, procedures 
should influence a practitioner’s reputation. 
and domains 
Conditions of work (T, O)    N/A. 
Number of goals and 
conflict resolution (M, O) 
  Staff should have adequate development opportunities 
but client work may be prioritised. 
Available time (M)    Time should be available to be invested in staff 
development. 
Circadian rhythm (M)    N/A. 
Crew collaboration 
quality (M) 
  Mentoring and supervision will help more junior staff 
develop. 
Quality and support of 
organisation (O) 
  Organisations may be more or less interested in their staff 
development. 
 
Support and comments: 
nisation or the client, and is generally  Reputation can be a property of the orga
developed through experience. It is believed that past performance will be an indicator 
of future performance, so a practitioner’s and company’s reputation will be used to 
impress clients. This case study is used in presentations to prospective clients: 
“we did their [support] website, which was very disparate, sort of applications and all 
sorts of things, very inconsistent, so […] we designed the website. When we started they 
were getting 300 calls a day to the help desk about information […], and the criteria was 
to reduce that, and on the first day of launch they had no calls, they had no questions    444
anymore. That's one of our best case studies, but we have things like that that show...” 
ractitioner explained how the group that she was advising only really accepted her 
ew that she was connected to the right people and had a reputation that 
arranted their respect: 
ation, friendships, doing good work, not letting people down, 
ing nic
nt. of 
course all 
of those thin
Reputation is an im nt in winning work and inspiring trust in advice and 
end an ns 
ant to
W9 
This practitioner makes an explicit distinction between technical expertise and the softer 
side of professional practice like their reputation in facilitating their work. The 
p
when they kn
w
“so I have found t
be
hat reput
and 
expertise.  Althoug
 professional are an important part of your job. It’s not just the tech
h your technical expertise and experience are also importa
al 
  Plus 
the resources you build up, which make you more efficient. It’s a com
gs.” S11 
bination 
portant eleme
recomm ations. It is a valuable commodity, which practitioners and org isatio
will w  enhance and protect.    445
28. B  rap t 
nctions 
 
 
Step 1: Identify essential system fu
uild por
Functions 
 (M, O) 
Build rapport 
Input  Com h clie nt  munication wit nt / Persuaded clie
Output  Increased rapport 
Preconditions  Opportunity to develop rapport 
Time  Time to develop rapport 
Resources  Competent staff 
Control  HF management 
 
Step 2: Determine the potential fo
CPC High
r variabilit
lights 
y 
mment  Co
Availability of resources 
(M, T) 
 N/A. 
Training and experience 
(M) 
  Exp  handling clients should make it 
rt. 
erience and skill in
sier to build rappo ea
Quality of communication 
(M, T) 
  The clarity of communication, learning client terms, 
should help in communicating and building rapport. 
H an ratio  N/A MI  d ope nal 
support (T) 
. 
Access to procedures and 
methods (M) 
 N/A. 
Conditions of work (T, O)    N/A. 
Number of goals and 
conflict resolution (M, O) 
  Need to 
need in t
recognise client goals so HF can address their 
heir terms. 
Available time (M)    N/A. 
Circadian rhythm (M)    N/A. 
Crew collaboration 
quality (M) 
Highlight llabo e related to the rapport 
p
  Better co
between peo
rations will b
le. 
Quality and support of 
organisation (O) 
 N/A. 
 
Support and comments: 
Rapport is something that falls outside of the 
is important for facilitating working rela
work is won and whether recomm
the advantages of working with the s
of the rapport between them: 
“I: Do you work with the sam
technical aspects of HF/usability work but 
ips ople. This can affect what 
e listen his practitioner describes 
nt repeated e 
n? 
R: Yeah, quite often, yeah, you get quite a rapport with them, and then there's the odd, 
you know, one person that comes for one job or whatever. 
tionsh
endations ar
ame clie
ompanies over a
 between pe
ed to. T
ly, which is reinforced becaus
 over a e c nd gai   446
I: Is it easier working with those people that you know, or not really or... 
R: Administratively yeah, because you know their processes, you know just the simple 
things, like how often they are going to want to have meetings, they have standard 
templates of their progress reports and things like that, and just having a bit more of a 
rapport with them helps.” S2 
Rapport can take a long time to develop and can help facilitate relationships within and 
between organisations: 
“You need to have very good personal relations with other departments/organisations 
which takes a long time to build up.” S11  
This quotation demonstrates that the working relationship between a particular 
practitioner and client is enough for the company to fly them from the United States to 
England to take part in the work: 
“So we're talking about bringing someone over from the US for a project because they 
have a particularly good relationship with the US side of the client. So we will bring them 
over.” W9 
As well as consciously utilising relationships by getting the right people on the project, 
individuals will deliberately behave in ways to build rapport to facilitate their working 
relationship: 
“I try to present myself as polite and humorous, that is deliberate, building a rapport, I’m 
sympathetic so I listen to people a lot, tell a few standard funny stories about myself, 
always be courteous, and that goes down well, I know that will work generally speaking, 
I can be reasonably sure by the end of the meeting I will have everybody laughing” S5 
Building rapport facilitates working relationships. This can be deliberately managed 
either in the way people behave toward each other, or in getting the right people 
together. Rapport can facilitate work within or between organisations. It is not a formal 
or technical side of working, but it has a strong potential to affect work.   447
 
 
Step 1: Identify essential system fu
29. External audit 
nctions 
Functions 
 (M, T, O) 
External audit 
Input  Desire to audit HF work 
Output  Results of the audit of HF work 
Preconditions  Store of documentation 
Time  Adequate time to audit  
Resources  Resources to audit and access to material 
Control  Client / Other HF management / Regulators 
 
Step 2: Determine the potential fo
CPC High
r variability 
lights  Comment 
Availability of resources 
(M, T) 
 should be available to help    Adequate staff and technology
with the auditing process. 
Training and experi
(M) 
wledge to assess 
me companies have their 
e. 
ence    Auditors will need appropriate HF kno
the quality of this work e.g. so
own in-house informed HF peopl
Quality of communication 
(M, T) 
Highlight   Work, methods and procedures should be easy to access 
and assess. 
HMI  nal 
support (T) 
and operatio   There may be support needed in auditing the archiving 
system. 
Access t procedures and 
methods (M) 
  o  ss to t e methods and procedures needs to  Adequate acce h
be maintained. 
Conditions of work (T, O)    Auditors may be concerned
the working environment. 
 about the professionalism of 
Number of goals and 
conflict resolution (M, O) 
  Auditors need to assess th
despite of competing goals i
thoroughness.  
at quality has been maintained 
n efficiency and 
Available time (M)    Adequate time to audit. 
Circadian rhythm (M)    N/A. 
Crew collaboration 
quality (M) 
  The auditors can be seen
being audited, and their op
affect trust. 
 as collaborating with the people 
enness and competence will 
Quality and support of 
organisation (O) 
  Some organisations migh
procedures more than othe
t value and respect auditing 
rs. 
 
Support and comments: 
Auditing is generally a process of checking 
procedures. As discussed in ‘14. Developing a 
some contexts than in others. 
and assessing the quality work, m
paper trail’ th
ethods and 
is can be more important in 
    448
The people who audit work mi arily be the clients of the work. In this 
quotation a c in
regulators do:  
“But yeah, t ople,   safety people they do 
care about the  [so  don't. They are not so 
worried about g to them it, they 
want the prob  want to get o y job basically.” S3 
Again, this quotation from
not the com
“Oh.... what happens is we get  you have to 
fix this, this a  fail 
us again and  x 
months that e w code and new stuff, and we think we might 
pass but it's a 
This quotation shows that there is an expectation to be audited which might be a 
requirement of som
appropriate quality m
“It m erwise, quite often we 
get audited as well so some of the clients will come down and want to see how we do 
things and particularly in terms of communications, how we record with people, how we 
make sure ata is lost, how we manage they’ll come down and do an 
external audit and that’ al ed, we get warnings and stuff like that, or it might 
ro  that.   
n rking for them was the 
 we can tick certain 
e  the files 
ow we can make 
 they might be here 
y
ts. In some cases clients 
in the details of how 
ore common where 
eeting 
ght not necess
 pra titioner expla s how the clients do not care 
here's different groups of pe
methods that we use, but 
 it. It doesn't mean anythin
lem to go away and they
 an in-house usabil
pany that own the work, but an 
our site audited by
nd this, we try and fix this and 
say this and this, and the site 
very time we test there is ne
bit of a nightmare trying to pass.” W3 
e clients, in terms ensuring that the HF organisation have 
anagement procedures in place: 
s you do a good job really, it’s the pr
for the HF details but the 
the regulators, the top
me] companies […]
, they don't want to learn about 
n with their da
ity practitioner shows that the auditors are 
independent body that assesses the work: 
 RNIB, they fail us and say 
this, we get the site audited again, they
is changing so much in-between this si
essure of that, so oth ake
 no d
p
s just to, what 
 for exam
 managem
t and all the communications
y and say
m standard of quality has to be m
 standard
 our data, so 
it to
 
clie t A] and part of wo
do things can be proven,
, so they’ll come down and audit us, all
 that we’ve had and h
me down and do an audit,
ou could do that better.” S8 
different contex
are in place so they are getting a certain 
t might be disinterested 
 a solution. Auditing is m
et e.g. where safety or criteria for m
s gener ly notifi
ject that we might have to subm
was the purpose of that?
ple we do some work for [
y control of how we 
ent boxes that they hav
ke that, so they will co
 yeah that’s fine or 
ore or less important in 
anagement procedures 
er cases the clien
ight just want
s are involved. 
be part of the 
I: And that’
R: Say
fact that all the qualit
quality
for the projec
decisions and things li
for half a da
Auditing can be m
might require quality m
standard of work. In oth
the work is carried out and m
a minimu
accessibility   449
Appendix C2: Introduction to the FRAM Analysis of 
HF/usability Practice Steps 3 and 4 
FRAM Step 3: Define functional resonance 
This step looked at the expected and unexpected dependencies among the 29 functional 
nodes. This was achieved by building up a FRAM network, which displays the nodes 
and links between them. The nodes represented in the FRAM network are hexagonal in 
shape and represent the input, output, preconditions, time, resources and control referred 
to in part B of the template in Figure C1.1. The layout of these functional characteristics 
is displayed below in Figure C2.1. Many of the node’s main links are via there input and 
output, although there are some links to controls, preconditions and resources.  
 
Figure C2.1. The hexagonal function representation (reproduced from Hollnagel, 2004, 
p. 126). 
 
terdependent representations to explain the 
twork (from Figure C2.2 to C2.8). These 
  
How to read the representations (Figure C2.2 to C2.8) 
This stage of the analysis describes seven in
main functional dependencies in the FRAM ne
nodes use lines to show functional couplings between them. However, presenting one 
diagram would be too confusing because of the quantity of overlapping lines. To cope 
with this issue each diagram represents some of the functional couplings. These 
couplings are coded by letter and number so in the absence of the actual lines 
connecting them their relationship is still maintained. Descriptions of these codes and 
couplings are listed in Table C2.1. 
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The descriptions and representations give part of the picture which is captured by the 
single FRAM network representation at the end (Figure C2.8). It is recommended that 
the representations are read in order to support the sense m
referring to Figure C2.8 at the end of this process, the codes in that figure can be used to 
locate which description and representation corresponds to that o, the reader 
can flick back and be reminded of what is going on. For example, when looking at C2.8 
the reader may refer to C2.5 for more detail about the relationship between G1 and G2.  
 
The numbers and titles of the 29 functional nodes refer to the num er and titles of the 
functions identified in Step 1 and 2 in Appendix C1. It is recomm
cross-reference when they want evidence, comment and m es. 
 
Coding scheme and description of the functional couplings.
oupling Description  Figure 
aking process. When 
 function. S
b
ended that the reader 
ore detail on particular nod
  Table C2.1. 
 
C
A1-A2  The HF/usability practitioner gains a better under ject 
issues. 
C2.3  standing of the pro
B1-B2  A better understanding of the project issues informs further functions.  C2.3 
C1-C2  The clien urther persuaded through knowledge, understanding, 
re  rapport. 
C2.4  t is f
putation and
D1-D2  Pers e cl  impact e  rformed an
th
C2.4  uading th ient
e results. 
s on th work pe d communicating 
E1-E2  Rap  thro C2.4  port is developed ugh client contact. 
F1-F2  Rep ed throug usab
resu
C2.4  utation is develop
lts. 
h evaluation of HF/ ility work and 
G1-G2  Perform ility p o the d
HF/u
C2.5  ing HF/usab
sability staff.  
roject functions leads t evelopment of 
H1-H2  HF/u proj C2.5  sability staff are a resource for HF/usability  ect functions. 
J1-J2  Sen ana ility  C2.5  ior HF/usability m ge and control HF/usab project functions. 
K1-K2  R unicat velo C2.6  eporting and comm ing results leads to de pment of practice. 
L1-L2 Reporting  practices are selected.  C2.6 
M1-M2  Pro  the de ds an C2.6  ject work leads to velopment of metho d tools for practice. 
N1-N2  Sel , tool ices fee
devel  pack  project. 
C2.6  ections of methods
opment of work
s and reporting pract
ages at the start of the
d into the 
P1-P2  Doc ced at e proj
th pe
C2.7  uments are produ
e development of a pa
 different stages of th
r trail. 
ect which lead to Description of the Project Process (Figure 
Figure C2.2 shows the central project process. The central proces
roughly includes: the client recognises a need, HF understand thi
need, work packages are developed to satisfy this need,
negotiated, work is performed, data is analysed, a repor
C2.2)  
s 
s 
 a project is 
t is written, 
ults and 
so the 
input and output flow from left to right can be maintained, and the 
process is able to fit on to one page. The ability to fit the process on 
s 
nclude the processes surrounding 
function 4 to do with project negotiation; the fact that function 13 
ed 
The negotiation of the project work requires that the client 
n 
the negotiation process the client will understand more about 
4. From the HF/usability 
e 
ing about and engaging with the issue, 
results are communicated to the client, they consider the res
how to act on them. This flow is represented in a ‘Z’ shape 
to a single page is an important requirement as some of the other 
nodes relate to more than one stage in the process. It also provide
the reader with a single graphical representation for the system 
description. 
 
Those deviances from this flow i
goes to function 23 and 24; and that there is a distinction between 
the parallel components of function 23 and 24; which are explain
below.  
 
understands, at least to some degree, what they are agreeing to. I
    
their options and so develop their understanding, this is why 
function 4 feeds into function 5. The clients understanding will 
then act as a control in the negotiation, this is why function 5 
feeds back into the top of function 4. Important for both parties 
in the negotiation is that some set of resources will have been 
allocated to allow the potential for negotiation, this is why 
function 6 is a precondition for 
perspective this will be staff, time and equipment to do the 
work (which will be shaped by function 3); from the client sid
this is likely to be time and budget to pay for the work.  
 
Function 13 feeds into 23 and 24 because some practitioners 
would encourage clients to observe user testing, or get them to 
speak to users, or watch an expert panel so they receive direct 
communication which is outside of the data analysis and project 
reporting process. 
 
There is a distinction between function 23 and 24: 23 is to do 
with the client car
whereas 24 is more about the cognitive task of actually 
understanding what is said e.g. people might fully understand 
but not care about what is communicated and vice versa. 
   451Figure C2.2: The Project Process [No codes as this is the central process] 
 
   452HF understanding (Figure C2.3) [This inclu
codes A & B] 
Figure C2.3 highlights f
associated with th
des 
unctional couplings that are most closely 
e HF/usability practitioner’s understanding of 
RAM 
etwork. They are distinguished in Steps 1 and 2 because 
HF/usability practitioner’s understanding of the project and 
domain issues: 2, 13 and 18. These are: understanding the client 
need, performing project work and doing the data analysis 
respectively. Importantly, understanding the project and domain 
issues does not start with analysing the data, in 18, but in 
performing the method and understanding the client need which 
happens before the work is planned. As Figure C2.5 shows 
tant role 
 
nd is an output more directed at the 
in 
he 
 could say that 
ould be a feedback loops with 2, 21 and 22; and this 
suggestion would be perfectly reasonable and in line with the 
data. However, the representation and analysis are performed 
with pragmatics in mind. We also wish to give special emphasis 
to 13 and 18 as feedback loops as these are where analysis is a 
focus. It is true that there will be some output to 2, and input from 
21 and 22, but these are not in the same order of magnitude as the 
feedback cycles of 13 and 18. As we shall see in Figure C2.5, the 
fact that the HF practitioner is a critical resource for these tasks 
means that they will constantly be using and developing their 
understanding when performing them. 
the project and domain issues. Here 19 and 20 have been 
collapsed as they had the same inputs and outputs in the F
n
although they are interdependent understanding the project issues 
can be different from understanding the domain and context. For 
example, one practitioner (S5) was very specific about the 
importance of the context being engaged with, as a focus on 
project issues alone may lead to recommendations that do not 
work or are dangerous in the domain and context. 
HF/usability practitioner experience also plays an impor
in understanding which is a resource and control for 19 and 20. 
 
The main output for HF/usability practitioner understanding the 
project and domain issues can be seen as two streams. The first is
a feed into 13 and 18 creating a loop of analysis, understanding 
nd then reanalysis. The seco
 
The network represents three main processes that feed into the 
there sh
a
client in 21 and 22, which are writing the report and 
communicating to the client respectively. 
 
HF/usability practitioner’s understanding of project and doma
issues is a central function which relates to different parts of t
central project process. The main functional couplings which 
have been identified in Figure C2.3 are input from 2, a feedback 
loop with 13 and 18, and output to 21 and 22. We
   453Figure C2.3: Functional couplings of HF understanding [Includes codes A & B] 
 
   454Persuasion, Rapport and Reputation (Figure 
th
C2.4) [This includes codes C, D, E, & F] 
Figure C2.4 highlights the functional couplings to do with 15, 28 
and 27; which are persuasion, rapport and reputation respectively.  
 
The main outputs associated with the goal of persuading the 
client are 4, 13, and 22; these are project negotiation, project 
work and the communication of results to the client. These three 
nodes are situations where the HF/usability practitioner is likely 
to have contact with the client and is able to persuade them in 
agreeing to a project, in observing HF/usability work directly, or 
accepting the results of HF/usability work. 
 
Persuading has five functional inputs which affect it: 2, 19 and 20 
which are focused on the HF/usability practitioner’s 
understanding of the client need, project issues and the domain; 
and 27 and 28 that relate to the softer issues of rapport and 
reputation which nevertheless play a role in persuading. 
 
The rapport between the HF/usability practitioner and the client 
has opportunity to develop in points of contact in the project: 
ese are 4, 13 and 22 which are project negotiation, project work 
and the communication of results to the client respectively. More 
widely these three contact points make a feedback loop with 
persuasion and building rapport.  
 
The reputation of the practitioner also affects persuading the 
client but is qualitatively different for rapport. Whereas the 
rapport between people is about the relationship between them, 
reputation is a measure of past success. The main contributors to 
reputation are 25, 26 and 29 which all relate to the later stages of 
the process i.e. the consideration of the results, consideration of 
whether to act on them and external auditing. These three 
functions reflect on the success and impact of the project. Over a 
period of time there will be a pattern of results which will make 
up the practitioner’s reputation. 
 
This representation shows functional couplings of persuasion, 
rapport and reputation with specific parts of the project process 
and wider system of HF/usability practice. These factors can be 
considered soft, compared to more technical functions of the 
system, but they nevertheless play an important functional role. 
The network not only shows how they influence the system, but 
also what they are influenced by. 
   455Figure C2.4: Functional couplings of Persuasion, Rapport and Reputation [Includes codes C, D, E, & F] 
 
   456Description of t  functional couplings of Staff 
rce a
Figure C2.5 highlight
and the experience, e
 
are many differ hich are 
he HF/
the HF/usability practitioner and so contributes to their 
t, which i
2.  
There are two outputs
repres
resource for doing work; the second flows into senior HF 
gh  l. 
scheme is used to save arrows and make the representation 
clearer).  
e s 
pe eir 
performance. J2 repre
senior level. These se
e tasks that the HF/usability  ers perform. 
s  the 
  y 
itioners. 
 
There is a cycle between doing, 
reinforces practice, which leads to inertia  , 
methods and procedures but stabilises the  
junior members will typically be given li nd be told 
is prescrip e 
g 
e  ed to working 
ore responsibility. As 
niority they will have learnt the techniques and 
 be i
. This
eir pr  
eloping which reinforces 
system characteristic that creates 
ractice
nst ris s the 
oth
t these h d 
 A hat 
c sis 
rent components.  
he
as a resou nd Senior HF management 
(Figure C2.5) [This includes codes G, H, & J] 
s the important role of the HF practitioner 
xpertise and skills they bring to tasks.  
There 
performed by t
ent parts of the FRAM network w
usability practitioner i.e. 2, 3, 8, 10, 13, 14, 
15, 17, 18, 19, 20, 21, 22, 27 and 28. This provides experience for 
developmen
i.e. coded as G
 
s represented as the arrows going into 11 
 of staff development in 11: the first is 
ented as code H1 which represents HF/usability staff as a 
management throu to code J1, which is senior staff as contro
In the presentation H1 goes to H2, and J1 goes to J2 (this coding 
 
H2 shows that HF/usability staff are a critical resource for many 
of the tasks perform
their experience, ex
d in the system. As they perform the task
rtise and skill will play a large role in th
sents HF/usability practitioners at a more 
nior members of staff are presented as a 
control for th
So, the HF/usability p
practition
 many of  ractitioner perform
system, who is monitored and supervised
pract
the tasks in
by senior HF/usabilit
developing and supervising that 
in trying new tools
 system. For example,
mited rein a
what to do and how to do it. Th
proven experience of the HF supervisin
member develops they will become mor
in the prescribed manner, and be given m
they gain se
tion will be based on th
staff. As the junior 
accustom
standards of the supervising staff and
more junior members on what to do
is stable as one generation passes th
cycle of supervision, doing and dev
practice can either be seen as a 
n a position to advise 
 leads to a system which 
actice on to another. The
inertia to new tools, methods and p
feature that provides resistance agai
proliferation of proven practice. 
 
s; or as a stabilising 
k and promote
There are HF/usability staff input into 
developing tools and methods, bu
as other parties also play a role 
er practices, e.g. 
ave been deemphasise
gain the choice of w in these.
to represent has pragmatic concerns whi
of diffe
h includes the empha
   457Figure C2.5: Functional couplings of Staff as a resource and Senior HF management [Includes codes G, H, & J] 
 
   458Description of the functional couplings of 
Tools / Methods / Report Development (Figure 
 fu
d 
nt of 
e
a  pract r 
t he cli c
f   what  e 
s t lysis 
 
f new n
ods in st
t  can lead t v et
p dentified b   7 
 
on of the r g 1
how the re w s 
c ated to the S d
r ractices c p ta
rrent pract hi n
r ractices in e
 
External arrows are not included in the FRAM representation, but 
there is involvement from academia in the development of tools, 
methods and reporting practices. Indeed, for example, previous 
esearch  pointed  he fact t t   t of y e 
development of methods in 7, but no
meth r
p  of F h
actic  
t th
rac  
nd a p e 
e a pr s
 S hat they  d , 
d  do faster e s 
e he and not n
e
o c a to be res  
f de h ols, me
ui  d  d ontexts (see 7 6
te o e agnation in t f l 
e  o es r a steadines
m d ef nd effectiven
C2.6) [This includes codes K, L, M & N] 
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selection 
work p
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   459Figure C2.6: Functional couplings of Tools / Methods / Report Development [Includes codes K, L, M & N] 
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Description of the functional couplings of 
Paper trail and Auditing (Figure C2.7) [This 
cludes
ure C2.7 ntifi place is 
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Figure C2.7: Functional couplings of Paper trail and Auditing [Includes code P] 
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Description of the Combined FRAM network 
(Figure C2.8) [This includes all codes: from A 
to P] 
Figure C2.8 shows al
described from Figur
its central core, which is
C2.2). The codes are tak
C2.7). Where the previo
referred to as codes with
The codes are in alphab
cross-reference. The cod
goes to A2, and M1 to 
 
This representation allo
system. For example, th
work; this has a softer e
reputation which impact
and 22; HF/usability pra
role in persuasion and is
loops with 13 and 18, an
critical resource through
monitor and manage pro
methods and reporting p
selected for implementa
practice. However, there
academia. It was identif
and practices was strong
promote predictability, 
also specific stages in th
opportunity for archiving which is a necessity in some contexts 
(see P1). 
 
The system of HF/usability practice is in constant flux, and needs 
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en from the figures above (Figure C2.3 to 
us figures have arrows these are now 
 letters and numbers to reduce the lines. 
etical order in the figures for ease of 
es go from 1 to 2 in each case e.g. A1 
M2. 
ws us to have more of an overview of the 
ere is a central project process for project 
lement in persuasion, report and 
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ctitioner understanding plays a functional 
 a central process itself with feedback 
d links to 2, 21, and 22. Staff are a 
out the project, and senior members 
ject progress (see J2 and H2). Tools, 
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 is external input in development from 
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efficiency and effectiveness. There were 
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we can see how performance of the diffe
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reputation; work packages are being prop
with clients but with some opportunities 
company is developing their reputation a
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makes its performance complex, particul
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complexity comes down to the HF practi
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some of the future, to know when things 
they require attention, and what to do to 
variance.   
his  ystem d
parts of t
tays in a
oping in 
ing their
d and neg
to comp
xper
ing refle
se, some 
at they h
urces are
ers; and 
lients mi
e. This list of varian
ts of the 
when we
e time: s
 some w
absorbin
er and sta
 past, pre
g rig
sfully abso
script
he sys
health
iffere
rappo
otiate
etitors; the 
tise through the 
tive o
mindf
ve a s   464
Figure C2.8: Combined FRAM network [Includes all codes: from A to P]    465
Positive and Negative Resonance 
In the following section we reflect on steps 1, 2 and 3. 
Table C2.1 lists positive and ne  
level, which have come from respondent quotations.   
 
Positive resonance is a state whereby sy erformance is 
having its maximum effect within the co nts and 
dynamics of the context. Here non-linear functional couplings coincide 
and reinforce each other to increase the likelihood of an outcome which 
surpasses normal performance. 
 
Negative resonance is a state where u t s and influence 
coincide and reinforce each othe
unwanted event occurrin n
erect barriers and specif ce m g ti
 
Table C2.1: List of Positive and Negative Resonance from Respondent Quotations, with Comment 
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Theme  Positive Resonance  Negative Resonance  Comment 
Practitioner proven 
track record and 
reputation. 
Respondent S11, spoke of being accepted by her 
clients once they knew that she had connections to 
people they respected and were friends with, so they 
trusted her reputation by acquaintance. 
 
Respondents W8 and W9 found it easy to justify 
usability and had a wealth of practical experience 
and examples. 
Respondent W1, found it hard to justify usability, had 
little practical experience, and used examples from 
text books. 
 
HF practitioners with a 
proven track record are 
likely to be in a good 
position to justify their work 
through real case studies 
and command more 
influence than junior 
members because of this 
experience. 
Form
communication.  
Respondent S2 states that a lot of their 
communication is done via documentation and email 
thereby creating a paper trail for auditing purposes. 
S3 reported trying to evaluate a ace 
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Theme  Positive Resonance  Negative Resonance  Comment 
The right message to 
the right people. 
Respondent S10 stated that he had learnt and was 
still learning that results from reports needed to be 
filtered back to the right people in the client 
company that cared about the issues relevant to the 
recommendation. This was in contrast to clients that 
could understand the recommendation but wouldn’t 
care about that issue. 
Respondent W5 recognised that they had done a 
project that met their needs of the client they had 
contact with, but not their higher management which 
made the decisions. The clients did not have a 
coh t view and understanding of their needs, so 
the project suffered. 
The right person on the 
client side should be 
identified , who should 
understand and care about 
the HF issues.  eren
 
Development of 
HF/usability output 
practices. 
Respondent W5, was proud of the development 
work they had done on their reporting procedures. 
These developments made the reports faster to 
produce, gave the detail for the people that needed it, 
and a high level section for those that didn’t need it 
it. 
’ s
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FRAM Step 4
This section identifi , 
and putting up barrie
eth o the 
 
Fine tuning to enha
•  The client’s need should be properly understood, particularly in light of the fact that 
they might not k ions within 
the client organi
selected to meet 
•  Staff will be mo  
This will enhance how they see its application, their adaptation of it for the context, 
the speed and pr e 
method does and
•  Senior staff shou is will 
allow them to m  also enhance 
how they see the project progressing, a ethod 
does and its resu
•  Time should be given to staff to adequately perform their tasks, monitor and support 
colleagues.  
•  Staff should refl roved. 
•  The opportunitie n, 
building rapport
should be exploi ar 
project contexts. 
•  Following on fro
clearly communi it 
t esu
tailored to the re
consequences of
•  Appropriate tool
differentiate offerings by adding something different (i.e. extend abilities), or speed 
up work and imp  
for the client (i.e
•  Routine HF/usability practices should be developed so work is standardised and can 
be performed fas
the context. 
 
Barriers to prevent negative resonance 
•  Novel and unpredictable methods should not be tried in important situations, which 
include most com  
and tested in aca
unpredictable. 
•  Practitioners sho
projects effectiv hoice and use of methods. 
: Fine tuning and barriers  
es bullet points for fine tuning the positive resonance in the system
rs to prevent negative resonance in it. It has a focus on how 
m ods fit int system. 
nce positive resonance  
now the need themselves or there may be different fact
sation that communicate a different need. Methods should be 
this need. 
re competent at applying methods which they are experienced at.
oficiency of its application, and their communication of what th
 its results to the client. 
ld plan projects with methods they are experienced at. Th
onitor and supervise the project work better. It will
nd their communication of what the m
lts to the client. 
ect on their own practices so they can be developed and imp
s that particular methods afford such as enhancing persuasio
, documentation development, and facilitating communication 
ted. This will include adopting and adapting methods for particul
m methods, reporting processes should be quick, persuasive, 
cate crucial aspects, and make it clear how the client is to explo
he results. R lts should be tailored to the audience, or the audience should be 
sults i.e. communicate to people who will care most about the 
 these issues in a way they will understand. 
s should be employed to facilitate HF/usability work. This can 
rove its quality thereby reducing its cost and improving the output
. enhancing abilities). 
ter. Adaptations to the practice can then be made from this to suit 
mercial projects where there is little slack. Methods can be tried
demia or in situations where they are not project critical and 
uld have ample experience and resource to plan and monitor 
ely, including the c 
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•  Practitioners sho nt 
communication  erns they have can be addressed to 
ensure they main
•  Within any project the negotiation stage should 
is where the part is 
will have a rippl
•  Within and betw
advantage of sel
skill sets. This w  and organisations for future projects with 
their own idiosy
 
Summary commen
In this system of functional resonance we have built an explanation where method 
selection, use and pe er 
system of HF/usabil or indirectly methods are affected by or 
affect every node in
 
uld pay close attention to the points in the process where clie
occurs, so any questions or conc
tain confidence in the processes and people. 
be managed as a critical step as this 
ies agree on the plan, resources, methods, goals, and priorities. Th
e effect throughout the whole project. 
een different projects practitioners and organisations should take 
f-development opportunities to consolidate and diversify different 
ill prepare practitioners
ncrasies and variances. 
ts 
rformance are inextricably linked to the performance of the wid
ity practice. Either directly 
 the FRAM network.  
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Appendix D: 
This section shows t ternal members 
gave on the FRAM a
from respondents is   the framework of the validation 
packs they were sen
Usability Evaluation Methods in Practice: 
Understanding the Context in which they 
dded 
 
Thanks for taking the time to look over this document. We have developed a model of 
human factors and usability practice (HF/
interesting. Through t influence 
the adoption and ada stem 
performance. We ho . 
 
This pack is divided
ience 
2. Yo t job t
3. Thesis abstract 
4. Statements extrac
 
We encourage your  his will 
give us more confid
interesting or need d
 
If you would like to 
Dominic Furniss 
d.furniss@ucl.ac.uk
Validation and Feedback  
he validation and feedback that the internal and ex
nalysis (described in Section 12.3). In this section the raw feedback 
collected and reflected upon in
t. 
are Embe
usability practice) which we hope you find 
 this model we argue that we can understand factors tha
ptation of methods in practice, and how this impacts on sy
pe it may inspire you to think about the work you do in a new way
 into four main sections: 
1. Your exper
ur curren itle and role 
ted from research 
feedback on the ideas developed in the thesis in Section 4. T
ence in our claims and inform us of areas that are particularly 
evelopment. 
see more of the thesis or have any questions please let me know. 
  
0207 679 5211 
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N.B. The amount o
Please try to fill in 
If you would prefer   will supply you with the details. 
1. Your exper
How many years ex
 
Industry……………
 
d ……
2. Your curre
……………………………………………………
f pages does not accurately reflect the quantity of reading. 
as much of the form as you are able.  
to print, fax and send then I
ience 
perience do you have in usability and human factors work? 
…….. years 
Aca emia…… ………years 
nt job title & role  
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3. Thesis Abs
This is provides an o on, you do 
not have to read it for the purposes of checking this document). 
 
Research shows that ut few 
make the successful
O’Neill, 1998). Wor
irrelevant to practitio re is a 
gap between UEM r ress this gap this work 
e ppo
grou tand
grounded theory of u
domain and 13 in th in bottom-up and 
top-down stages. Th  in an exploratory 
and inductive manner. This highlighted the 
need for system desc  understood 
devoid of context. T
Engineering concep
manner. These were ext to 
provide system desc e three 
models: 1) where pr s we 
expand the metapho e 
the landscape represents the project’s pre-existing context; 2) where information 
propagation and tran
artefact, physical an
between parts the sy
positively resonate w  
overall. The concept  
adapt to the context 
grounded descriptio  
(2003), that research g UEMs using problem identification as a 
measure is highly lim hin the 
broader context of practice e.g. the design, bus
Functional coupling
which importantly in daptation in 
practice. 
 
tract 
verview of the thesis (this is included for informati
 lots of usability evaluation methods (UEMs) are produced b
 transition from academic research to practice (Bellotti, 1988; 
se still critics suggest that much of the literature on UEMs is 
ners (Wixon, 2003). Both of these combined suggests the
esearch and UEM practice. To add
inv stigates the o
nded unders
rtunities and barriers for UEMs in industry by developing a 
ing of UEM adoption and adaptation in practice. To do this a 
sability practitioners was developed (9 interviews from the website 
e safety-critical domain). The analysis proceeded 
e bottom-up stages produced insight from the data
importance of contextual factors and the 
riptions: UEM adoption and adaptation cannot be fully
he top-down stages used Distributed Cognition and Resilience 
tual frameworks as leverage for exploring the data in a deductive 
 chosen for their focus on system performance within cont
ib riptions. To illustrate the importance of context we descr
evious research has highlighted the downstream utility of UEM
r to consider the landscape through which the stream flows, wher
sformation in a project is influenced by social, information flow, 
d evolutionary factors; and 3) where the functional couplings 
stem of usability practice can be managed and monitored to 
ith each other, thereby improving the performance of the system
 of Positive Resonance is introduced to describe how practitioners
to maximise their impact under constrained resources. These 
ns show that context is important and, in agreement with Wixon
 which looks at valuin
ited. UEM adoption and adaptation should be explained wit
iness, social and organisational processes. 
s can be monitored and managed to improve system performance, 
nd a cludes decisions influencing UEM adoption a 
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4. Statements tracted from research 
This part of the docu at have been extracted from my 
research. They are centred on a model describing a system of human factors and 
usability practice (H e found 
h riptiv n 
read en
 
The statements are p
abstract from level 1
 
LEVEL 1: COMPONEN ..........................................................475 
LEVEL 2: SUBSYSTEM 91 
1.  Project proc
2.  HF/usability 4 
3.  Persuasion,  .............................................497 
4.  Staff developm 501 
5.  Tools, metho 5 
6.  Auditing and
LEVEL 3: OVERALL SY 1 
 
3 steps to guid
1.  Looking at the s
a.  Are t  
b.  Are t
2.  Looking at the re
a.  Generally speaking how accurate do you think it is? Please say a little 
about why you think so. 
b.  Are t  on 
the re
c.  Look  
little  m off the network, and explain briefly. 
3.  Any other concl
 
Your reaction to the ng 
them. You can provi s where 
our explanations are y.  
Please note: 
 ex
ment contains statements th
F/usability practice). Representations of this model can b
wit in the desc
ing the statem
e sections. These representations will start to gather meaning whe
ts that accompany them. 
resented at three different levels of granularity, becoming more 
 through to level 3, i.e.  
TS .........................................................
S.....................................................................................................................4
ess..................................................................................................................491 
 practitioner understanding...........................................................................49
rapport and reputation.....................................
ent and management..................................................................................
ds and reporting practices............................................................................50
 documentation.............................................................................................508 
STEM.............................................................................................................51
e you in thinking about these statements: 
tatements: 
hey generally accurate? Please say a little about why you think so.
here important conditions missing on any? If so, where and what? 
presentation: 
here any important elements missing? List them or draw them
presentation, and explain briefly. 
ing at the boxes are there any that are unimportant, trivial, or have
effect? List them or cross the
uding comments or suggestions?  
se statements and representation will be of great help in validati
de us with more confidence in our conclusions, and show u
 partial or mistaken, and need to be revised for more accurac
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•  Checkboxes 
•  All commen l. Please make comments where you feel it is useful 
and/or neces
•  We ask whet e and whether you 
consider them t role in your work. 
Level 1: Com
The table below refers to the 29 individual components in the system of HF/usability 
c mbe
 
 Component 
name 
and a comments section are included below. 
ts are optiona
sary. 
her you think the statements are generally accurat
 to play a significan
ponents 
pra tice. The nu rs correspond to the nodes in the representations in Level 2. 
Statements 
1 Client 
recognises need 
rity, attitude and knowledge toward HF/usability. 
oduct quality, 
nt (optional): 
he 
 in the box” (E1) 
 the client does not have the resources or the methods 
do not directly help them achieve their goals, as a consultancy we can’t 
enforce certain methods.  ROI (return on investment) from the purchasers as 
Clients vary in their matu
They will have different resources, processes and constraints. They will seek 
HF/usability service for different reasons e.g. financial, pr
performance and legislative reasons. 
Is it generally accurate?          Yes 16, No 0, Not sure 0. 
Is it a significant component? Yes 14, No 0, Not sure 1. Comme
 “This shapes the nature and delivery of the work, especially if client wants t
HF tick
“Often knowledge very low, not sure whether the different reasons for 
involving HF has an influence on success of outcome.” (E9) 
“At the end of the day, if
well as the company’s perspective must be met.” (E12)  
“Its important but not time consuming” (W7)  
 
Reflection on comments: 
This is generally accurate. Comment E1 and E12 relate more to the system
subsystem level i.e. this component’s integration and influence on others.     
 and 
       
2 HF  understands 
client need 
d be performed. Some may not want to understand 
 solved.  
ent? Yes 14, No 0, Not sure 2. Comment (optional):  
but their need 
k that is the 
 that the client has not prematurely decided what needs to be 
on specific 
titude to something new to them.” 
“Pinning a client down to what their need actually is, is always a huge part of 
Clients will not always understand their need and so may need help to do so. 
Some clients will be quite knowledgeable about what they expect from a 
project and how it shoul
their need too much, and might just want the problem to be
Is it generally accurate?          Yes 14, No 0, Not sure 1. 
Is it a significant compon
“Not sure I agree with this one – clients understand their need, 
may vary. They understand that they have a problem they want solving etc. 
Clients will have a varied level of understanding about the underlying 
HF/usability issues contributing to their problems – I thin
important point.” (S3) 
“It is important
done.” (E1) 
“Lack of understanding can lead of perceived lack of importance” (E9) 
“There are various stakeholders and decision makers on “client” teams.  This 
makes it easier and more probable for roadblocks to be put up from any 
number of directions – either in seeking assistance or in agreeing 
approaches to solving the need.” (E6) 
“A few clients will accept a ‘hands off’ at
(E5)  
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the initial stages of working with a client.  A common comment is ‘I want to 
ral. Part of our skill as practitioners is to  increase my conversions’ - too gene
break this ‘problem’ down into something more manageable and achievable.” 
(E14) 
“Its important but not time consuming” (W7)                
 
Reflection on comments: 
This is generally accurate; however, it could be reworded for clarity: 
“Clients will recognise a need but will have a varied level of understanding 
about the underlying HF/usability issues contributing to their problems. 
Elaborating and clarifying the need to be addressed in the project can be a 
major piece of project work. Some clients will be quite knowledgeable about 
what they expect from a project and how it should be performed. Others may 
oach 
be solved.”             
not want to understand their need too much, and taking a ‘hands off’ appr
might just want the problem to 
3 Work  packages 
are developed 
e 
ccurate?          Yes 14, No 0, Not sure 1. 
 relevant to large programmes of work 
benchmarking.  Therefore, sometimes this is a yes.  However, where you work 
on different products (eg a mortgage website or an insurance website) the 
tual test plan, objectives, scenarios, users 
 label this as part of an HCI practitioners tool kit, this may 
mplex things 
actitioner in any position in business, eg. Business 
Over time practitioners build up a repertoire of work packages which can b
tweaked and combined for client projects.  
Is it generally a
Is it a significant component? Yes 12, No 0, Not sure 2. Comment (optional): 
“Not sure I understand this one…” (S3) 
“Work packages are more
(cost:benefit)” (E1) 
“Sometimes yes, for example where you work with the same client, on the 
same product and are looking at newer builds/versions. This is very helpful for 
methods may be similar, but the ac
etc are different, therefore no.” (E12) 
“Also dependent on the experience of the practitioner.” (W1) 
“I think I would
include simple things like word templates for scripts to more co
like sample wire frames” (W2) 
“This is not unlike any pr
analyst, product manager, marketing manager.  As for “significance” it is more 
accurate to say it is an efficiency component for the practitioner to produce 
such “work packages”.” (E6) 
“This is very accurate.” (E13) 
“Very timesaving” (W7) 
 
Reflection on comments: 
This is generally accurate. Comments from W1, W2 relate more to the 
ere practitioners’ experience is involved. This 
ed and combined for client projects. This tweaking can include changing 
rios, and users within the 
ganise knowledge and 
improve efficiency.”  
           
subsystem and system level wh
could be reworded for clarity: 
“Over time practitioners build up a repertoire of work packages which can be 
tweak
methods, or changing test plans, objectives, scena
same method. These pro-forma work packages or
4 Project 
negotiated 
 
and resources are allocated.  
Is it generally accurate?          Yes 13,  No 1, Not sure 2. 
Is it a significant component? Yes 16, No 0, Not sure 0. Comment (optional):  
“The level of resources and activities to be carried out will be determined at 
t – although 
The project negotiation stage is a key stage in the project as plans are agreed
this stage and will have a major influence on the work carried ou
their can be opportunities for renegotiation (project variations) or for a scoping  
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 have very closed 
 client and 
t.” (S2) 
 in 
ther make it 
ow to fit.  
egotiation.” (E13) 
study prior to firming up what is going to be done.” (S3) 
“But not all clients are willing to enter into this process and
procurement procedures with little communication between
practitioner or are closed about some factors such as budge
“Project manager can change resources internally.” (W1) 
“It is significant in that this contribution is often viewed as gravy or an extra
the project as opposed to a must have in the project.  Therefore, if it impacts 
timelines – the usual driver in a project – the practitioner must ei
fit in without adversely impacting the schedule or scale it someh
That is, speaking from a practitioner permanent at a client site.” (E6) 
“Requires greater flexibility to be a successful project.” (E5) 
“Resource allocation tends to change after the initial n
“Important but often changes as project goes on” (E9) 
“It is important but a small part of the project time over all” (W7)  
 
Reflection on comments: 
It is interesting to note that the negotiation process is closed in some contexts 
(S2) and that other projects revisit the negotiation stage after the project has 
urces are 
itioner 
started (E9). This component does not specify whether reso
negotiated between the practitioner and client, or within the pract
organisation, so that it covers both. 
These conflicting comments between contexts fit the discussion of the 
distinction between the model and instantiations of the model in Chapter 12 of 
the thesis.            
5 Client 
understands HF 
processes 
Through engagement with HF/usability services and having project options to 
consider, the client will come to learn more about HF/usability processes. 
They should be informed enough to make decisions at the project negotiation
stage.  
 
e informed others are not.” (S3) 
uld” (E9) 
he 
’t know, don’t want to 
ormed enough to make decisions…” is true only in that 
ing asked of a practitioner who 
works at an agency or as a consultant.  In a full time position at a client, a 
practitioner must provide steps they want input into the project plan in order 
be 
ay 
eir 
 
“Clients want their business aims met, they often can not see how usability 
services will achieve this aim, so we are constantly fighting with clients about 
the difference between market research and usability research.” (E14) 
“It is important but a small part of the project time over all” (W7)  
 
Is it generally accurate?          Yes  8,  No 5, Not sure 1. 
Is it a significant component? Yes 12, No 1, Not sure 2.  
Comment (optional):  
“This is client specific – some clients ar
 “I don’t think this knowledge transfer happens as often as it sho
“This only applies for some clients as some don’t want to learn much about t
processes.” (E11) 
“Also depends on the amount of exposure client has to HF.” (W1) 
“Although there is the caveat that sometimes clients don
know and simply want to be told what is best” (W2) 
“Not sure what this question is asking.  Saying, I think, that the “client” or 
“they should be inf
they are deciding to include some UEM step in the process.” (E6)  
“Note:  these questions feel as if they are all be
for the project to be as successful as it can be.  They identify what should 
included and make a case for it.  Other stakeholders or staff may or m
understand what is being done and frankly may not care.  They care that th
goals are met and information provided is correct, helpful, and can be 
operationalized in the design.” (E6) 
“It is difficult to make decisions at this stage but initial decisions are usually
made.” (E13)  
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Reflection on comments: 
This component needs to be clarified; it is implicitly coupled to ‘Function 1’: 
“Sometimes, through engagement with HF/usability services and having 
project options to consider, the client will come to learn mo
HF/usability processes. They should be informed enough to
re about 
 make decisions at 
e about HF  the project negotiation stage. Also, some clients will not car
processes but will be focused on whether their aims are met in their terms.”         
6 Resources 
allocated 
Resource allocation plays a large role in project negotiation. It is rare that 
  
Is it generally accurate?          Yes 15, No 1, Not sure 0. 
Is it a significant component? Yes 14, No 1, Not sure 1. Comment 
 taken away.” 
 members accordingly.” (E13) 
 
 (W7)        
resources are abundant and so projects have to be competitive. There will be 
cheaper and more expensive options with their own pros and cons to consider.
(optional):    
“The client does not require detailed resource information” (E1) 
“It is up to the practitioner to present tiered options and the pros and cons of 
each, with risks to the project in terms of each as well – that is, what can be or 
won’t be accomplished as services or processes or projects are
(E6) 
“This depends on how large the project is. I have seen many examples that 
resources are allocated after the project is won and negotiated by senior 
managers first. Then resource issues are discussion and allocated to 
appropriate
“Yes there is a lot of competing agencies out there!”  (E14)
“It is important but a small part of the project time over all”
 
Reflection on comments: 
This is generally accurate. Resource allocation can happen betwee
practitioner and client, and within the practitioner’s organisation. 
n 
E6’s 
 a large role in project negotiation. It is rare that 
resources are abundant and so projects have to be competitive. There will be 
cheaper and more expensive options with their own pros and cons to consider. 
 
comment can be added for clarification: 
“Resource allocation plays
The practitioner can present tiered options, with pros and cons, and the risks to
the project if they are reduced or not carried out. These changes will affect 
what can be or won’t be accomplished.”           
7 Methods  are 
developed 
ot sure 3. 
 
 clients want to 
lunch – intellectual capital is everything in 
(i.e. 
n 
 source, many HF methods also come from the 
t be the focus, but more how the 
direct 
 as 
le in 
Methods are developed in academia and in practice. For them to proliferate 
they need to be sufficiently promoted.  
Is it generally accurate?          Yes 10, No 3, N
Is it a significant component? Yes   9, No 2, Not sure 5.                           
Comment (optional):   
“The methods need to be compatible with how we work in industry- they need
to answer the questions we ask in industry and do it in an economical and 
timely way.” (W9) 
“Cost effective options are often the most favoured, although
see that a robust method has been adopted” (S3) 
“No such thing as a free 
consultancy – so methods may not be promoted in scientific literature.” (E1) 
“For method proliferation they need to be not only promoted but effective 
have a useful outcome) and usable and have good “face validity” so you ca
demonstrate why they are good methods to your lay person client.” (S2) 
“Methods come from a wide
marketing realm.  The method itself should no
client’s objectives/needs are met.  I think most clients want to see 
benefits from any method and in that case it is not really promotion so much
experiential.” (E12) 
“It’s not just about promotion. A method from academia may not be suitab 
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back to academia” (W2) 
“It is significant in that if academia comes up with something new – the ways 
ner blogs, conferences, ACM, 
 miss.  It’s difficult to keep up with 
ithout a 
late 
rite up of findings 
es - this would 
s either - they want quick and easy to understand 
industry because of time/cost/etc. There is less method development in 
industry – it’s less profitable.” (E11) 
“I think that industry also develops methods but these don’t seem to make it 
a practitioner learns of it is through practitio
UPA, etc.  However, this is hit and
changes, discoveries in academia and try and sort out how to apply it w
concerted effort to surf the locations mentioned and actively try and assimi
/ try it out on the job” (E6) 
“This is a sticky point - my average project time is 3 days w
- I do not have time to use complicated academic methodologi
not be relevant for client
answers.” (E14)  
 
Reflection on comments: 
There are a few points raised here mainly due to an imbalance between the 
summaries of Functions 7 and 8 rather than a strong disagreement with the 
data, so clarification is needed: 
 about promotion. 
ome are borrowed 
 use in practice. 
ey need to be sufficiently promoted, useful and 
s, meetings, blogs, journals, 
The adoption of methods is not just
There are strong pragmatic considerations in industry. 
Methods are developed in academia and industry, and come from other 
domains. 
There are different communication channels between academia and industry; 
their effectiveness is circumstantial. 
“Methods are developed in academia and in industry, and s
from other domains e.g. marketing. Methods are refined for
For them to proliferate th
suitable for use. The communication of novel methods can come from 
different sources; e.g. colleagues, conference
articles and courses. The effectiveness of this knowledge transfer is 
circumstantial. The method itself should not be the focus, it is a means of 
fulfilling the client’s need. Method selection is discussed in Function 8.”  
8  Select method  ght method or methods 
sed 
quirements, 
.  There are so 
w.  There are not that 
ale for choice in the 
client/agency project, in-house teams are more likely to stick with what they 
know rather than use a framework (like D.E.C.I.D.E) to choose.” (E9) 
“This is a huge list - sometimes time factors and business needs  are more 
important i.e. a website is about to be released supported by an advertising 
campaign, this timetable will dictate everything.” (E14)     
 
Reflection on comments:
Once the client need is appropriately understood the ri
might be apparent to the experienced practitioner. The selection will be ba
on different dependencies including: the problem, what the practitioner is used 
to, the client’s preference, organisational practice, time, budget, access to users 
and prototypes, project stage, communication and persuasion re
auditing requirements and tool support.  
Is it generally accurate?          Yes 16, No 0, Not sure 0. 
Is it a significant component? Yes 16, No 0, Not sure 0. 
Comment (optional):   
“Practitioner knowledge/experience is a really important factor
many methods and you tend to stick to what you kno
many easy ways to learn new/emerging methods.” (S2) 
“I think there may be a big difference between in-house teams and 
client/agency here.  There seems to be more ration
“Very well stated.” (E13) 
 
This is generally accurate. E14 emphasises time and business factors; S2 and 
E9 emphasise ‘sticking to what you know’.    
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“Once the client need is appropriately understood the right method or methods 
tion will be based 
practitioner is used 
get, access to users 
age, communication and persuasion requirements, 
. 
might be apparent to the experienced practitioner. The selec
on different dependencies including: the problem, what the 
to, the client’s preference, organisational practice, time, bud
and prototypes, project st
auditing requirements and tool support. Some methods require great expertise
People will have a tendency to stick to what they know.” 
9 Tools  are 
developed  omoted.  
 
“No such thing as a free lunch – intellectual capital is everything in 
consultancy – so methods may not be promoted in scientific literature.” (E1) 
 
 
 source, many tools are based on 
academia/statistics/research methods however, they are refined in practice.  
All consultancies need a unique selling point and this can come from tools and 
deliverables. Therefore, I would say that most tools used in industry evolve in 
ty 
ucts and 
n 
rhaps one is more 
tangible than another.” (W1) 
“Tools are usually easier to promote than methods in my work place.” (E13) 
“see above comment about methods (This is a huge list - sometimes time 
factors and business needs  are more important i.e. a website is about to be 
released supported by an advertising campaign, this timetable will dictate 
everything.).  Also depends what tools you are talking about i.e. eyetracking 
versus an analysis tool” (E14)      
 
Reflection on comments:
Tools are developed in academia and in practice. For them to proliferate they 
need to be sufficiently pr
Is it generally accurate?          Yes 12, No 2, Not sure 2. 
Is it a significant component? Yes   8, No 2, Not sure 6. 
Comment (optional):   
“The tools need to be compatible with how we work in industry- they need to
answer the questions we ask in industry and do it in an economical and timely 
way.” (W9) 
 “Sometimes have to adapt methods and tools” (S3) 
“Comments regarding methods also apply.  There is also the question of
availability. E.g. not always possible to get scoring criteria for questionnaires,
software etc.” (S2) 
“Again, tools come from a wide
practice.  It may be worth noting, that I was part of the academic world over 
10 years ago when HF was taught in a different way than it is today.  Usabili
tools and methods were based more on ergonomics research – as prod
technology evolve, so do tools and methods in practice.” (E12) 
“It’s not just about promotion. A method from academia may not be suitable i
industry because of time/cost/etc. There is less method development in 
industry – it’s less profitable.” (E11) 
“Not sure of the difference between tools and methods – pe
 
ome from different sources; 
e.g. colleagues, conferences, meetings, blogs, journals, articles and courses. 
The effectiveness of this knowledge transfer is circumstantial. The tool itself 
should not be the focus, it is a means of fulfilling the client’s need. As 
products and technologies evolve so will tools, i.e. they will have new 
requirements to fulfil and new potentials to fulfil those requirements. Tool 
selection is discussed in Function 10.”                
Many of the comments of method development in Function 7 are repeated 
here, so clarification is required: 
“Tools are developed in academia and in industry; they are refined in practice. 
For them to proliferate they need to be sufficiently promoted, useful and 
suitable for use. The communication of tools can c 
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10  Select tool   Tools can enhance and extend abilities. Useful tools are assimilated into a 
practitioner’s repertoire. Where there is poor tool support and work is 
cumbersome other options may be selected.  
ccurate?          Yes 12, No 2, Not sure 2. 
Is it a significant component? Yes 10, No 3, Not sure 2. 
t sure what is meant here” (S3) 
nce between in-house teams and 
o be more rationale for choice in the 
se teams are more likely to stick with what they 
k (like D.E.C.I.D.E) to choose. I think some 
know even if it is cumbersome than try 
(for them) in a live environment.” (E9) 
“Not sure what is meant by “other options may be selected.”  If you have a job 
to do and there are only so many recommended methods to use, if you don’t 
have a specific tool, you’ll do a watered down version of it perhaps or a long-
ing 
Reflection on comments:
Is it generally a
Comment (optional):  
“No
“I think there may be a big differe
seems t client/agency here.  There 
client/agency project, in-hou
know rather than use a framewor
people will stick with what they 
something untested 
hand method – and perhaps couple it with a complimentary approach 
providing another angle.” (E6) 
“Time and client relevance is always paramount - if a tool is time consum
and adds no value to what the client wants, it will not be used.”  (E14) 
“Many tools we use aren’t “easy”” (W7)            
 
 
“Tool selection will be based on different dependencies including: the 
organisational practice, time, budget, and access to tools. Tools can enhance 
and extend abilities. Useful tools are assimilated into a practitioner’s 
lkit. Practitioners will develop efficient and effective ways of 
; however, alternative 
ropriate e.g. video 
editing may be avoided if it is cumbersome to do and it isn’t felt it would 
greatly benefit the project. Some tools require great expertise. People will have 
a tendency to stick to what they know.”                
problem, what the practitioner is used to, the client’s preference, 
repertoire/too
working. Some tools may be cumbersome but necessary
routes to a solution may be selected if trade offs are app
11 Staff  are 
developed 
Practitioners are a critical resource in HF/usability work who need to be 
nurtured and developed. As practitioners mature in their careers they will have 
a wider repertoire of abilities and responsibilities. Practitioners have different 
preferences, qualities and abilities.  
Is it generally accurate?          Yes 13, No 1, Not sure 1. 
Is it a significant component? Yes 13, No 0, Not sure 2. 
Comment (optional):  
“I think that very often in our field practitioners end up becoming experts in 
one thing.  So instead of the full gambit of user experience they do just 
usability or just accessibility or just information architecture. Instead of getting 
a wider repertoire throughout their careers often the repertoire narrows to just 
their one speciality” (W2) 
“If you are one of the practitioners working at a client site permanently, you 
may very well face a career not exactly bathed in nurturing postures from your 
supervisor or co-workers.  You, in fact, must evangelize your efforts, your 
input, your output, your skill sets daily.  Confusion abounds about the benefit 
your work can bring to a development team.  And the reputation for “user 
experience” people in America is quickly souring with adjectives such as 
“stubborn” and “inflexible’ often used.  I have found this during recent 
interviews and during interviews for my current position.  Practitioners, I 
suspect, spend so much time defending and evangelizing their work they start 
to appear cross and unyielding during collaboration in projects.  I do believe 
the environment [whether client side or agency side] does impact the 
practitioner and will necessarily enable widening of their repertoire or stifling 
them into a narrow, focused role such as only doing usability testing, versus  
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ggested or recommended during 
e prepared to work on the 
” (E5)             
employing any number of methodologies as su
a development cycle.” (E6) 
“They should be able to use all/any tools and b
client’s platform.
 
Reflection on comments: 
This is generally accurate but could be embellished to reflect the feedback: 
ctitioners mature in their careers they will 
d responsibilities. Nurturing 
 will vary between contexts, and practitioners can push their own 
agenda rather than being passive to it. Some practitioners will 
“Practitioners are a critical resource in HF/usability work who need to be 
nurtured and developed - they will have a direct impact on what can be 
achieved from the project. As pra
have a wider repertoire of abilities an
opportunities
development 
specialise in a domain or method, others will be more generalist. Practitioners 
have different preferences, qualities and abilities.”            
12 Senior  HF 
management 
Senior practitioners are in a position to monitor and manage staff and project 
w
pi
ork. For example, they will know methods, solutions, and potential project 
tfalls to monitor effectively. 
14, No 1, Not sure 0. 
e may be out of date.  New graduates or new staff 
 
staff and work.” (E9) 
prove or 
ltancy 
2) 
e in 
Is it generally accurate?          Yes 
Is it a significant component? Yes   8, No 3, Not sure 3. 
Comment (optional):  
“Yes, but some knowledg
from another company may bring new knowledge in with them.” (S2) 
“Being a good practitioner does not necessarily make you a good manager of
“Senior people are more savvy in terms of project and client management.  
Most HF students are not taught such skills, they must learn them. However, 
recent graduates can share their knowledge from academia to help im
‘update’ methods and tools used by senior practitioners.  A good consu
would ensure that knowledge transfer happens in both directions.” (E1
“Just iterating common practice – not specific to HF.” (W1) 
“Transfer of knowledge between more experienced and less is a sticky issu
agencies. Often there is just not enough time to do this, you just have to learn 
on the job and hope you don’t screw up!” (E14) 
“Not all line managers are HCI practitioners in agencies.” (W7)  
 
Reflection on comments: 
This is generally accurate. However, there is a sense that new staff need to be 
accounted for more effectively: 
“Senior practitioners are in a position to monitor and manage staff, projects 
and clients. For example, through experience they will know methods, 
solutions, and potential project pitfalls to monitor work effectively. New staff 
may bring in alternative approaches that senior practitioners can learn from, 
making learning and management a two way process. A good HF practitioner 
may not be a good manager, and managers may not always be HF 
practitioners.”                         
13 Project  work 
performed 
The quality of the project work will be influenced by the skills and experie
of the practitioner performing the work. Clients can learn directly abou
project issues from this stage by observing or taking part in the work.  
Is it generally accurate?          Yes 14, No 0, Not sure 2. 
Is it a significant component? Yes 13, No 0, Not sure 3. 
Comment (optional):  
“Clients can get too close and bias usability study” (E1) 
nce 
t 
“Not just of the practitioner, also of collective knowledge of the organisation, 
knowledge of their manager, etc.” (E11) 
“See good as client taking part in work. But also bad as it can slow down work  
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considerably.” (W1) 
“If this question refers to simply attending update or status meetings or 
observing tests etc.  then perhaps client will learn more about the project 
directly.  However, the first statement is true as on any job – quality is 
impacted by skills and experience, along with personal communication skills, 
personality, and work style which is not mentioned.” (E6)        
 
Reflection on comments: 
This is generally accurate but can be clarified by incorporating the comments: 
“The quality of the project work will be influenced by the skills and 
experience of the practitioner performing the work, knowledge of their 
manager, and the collective knowledge of the organisation. Clients can learn 
directly about issues observing or taking part in the project work. Closer client 
involvement has to be traded off with slowing the process down and 
potentially introducing bias.”                 
14 Development 
of paper trail 
Some contexts value the maintenance of an audit trail more than others: from 
contexts where clients require it for quality control to where this practice may 
hinder the ebb and flow of design. Past project reports, information and 
presentations can be used as a resource for future work.  
Is it generally accurate?          Yes 12, No 0, Not sure 3. 
Is it a significant component? Yes   9, No 2, Not sure 4. 
Comment (optional):  
“In my environment past paperwork is hardly ever re-used” (E9) 
“Not sure what you mean by ‘past projetcts: just from that client, or of other 
clients” (E11) 
“I haven’t got much experience but haven’t come across this.” (W1) 
“Sometimes the paper trail isn’t useful and sometimes keeping the 
documentation becomes a hindrance rather than an aide – I think that its 
significance will vary greatly by context, project, practitioner and company” 
(W2) 
“Creating or perhaps just documenting work as a paper trail is a good idea to 
aide you and the ‘client’ or the supervisor for a variety of reasons.  Quality 
control seems like the least of them-whereas for reference later is more the 
likely reason and of course for analysis purposes.  And yes, past projects can 
be used as a resource for future work – but it’s not significant as in critical 
unless you are in a selling /consultancy where you are constantly proving you 
know how to do something.  In a permanent position, you are not reselling 
your skills or past projects – just evangelizing that they can contribute and 
make a difference.” (E6) 
“This is vital as the UX person may not be there for the entire project’s 
duration.” (E5) 
“I don’t have experience in audits and quality control and cannot comment on 
this. I found it difficult to understand this statement.” (E13) 
“Yes, this is critical, ultimately it saves time!”  (E14) 
“Can add significant cost to projects as can be time consuming” (W7)             
 
Reflection on comments: 
This is generally accurate but there are differences of opinion because it is 
more familiar to some practitioners than others, and different practitioners 
have different uses for it.            
15  Persuade client  Persuading and negotiating are key skills in client interaction.  
Is it generally accurate?          Yes 16, No 0, Not sure 0. 
Is it a significant component? Yes 13, No 3, Not sure 0. 
Comment (optional):  
“I would argue that facilitation skills are more significant than persuasion and 
negotiation.” (E12)  
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“Especially important in pitching and maybe communicating results as well.” 
t.” (E13) 
 
Reflection on comments:
(W1) 
“Communication skills are also important in this contex
“Huge part of my job.” (E14)     
 
This is generally accurate. The introduction of further key skills of 
practitioners could be the topic of future work.                      
16 Reporting 
practices 
developed 
Reporting practices are developed in academia and in practice to enhance the 
transfer of information in different forms: making it more intelligible, faster, 
persuasive, and fit for purpose. Different audiences of the same report may 
have different needs and expectations of it; for example: directors need to be 
sold the overall message, developers will want the detailed recommendations, 
and the regulators will want convincing that appropriate methodology has been 
followed.  
Is it generally accurate?          Yes 14, No 0, Not sure 2. 
Is it a significant component? Yes 13, No 1, Not sure 2. 
Comment (optional):  
“Always know your audience” (W9) 
“Tremendous confidence is placed by the recipients that ‘good science’ has 
been used – as they may not have the expertise to judge this.”  (E1) 
“Sometimes we are even required to produce different reports for different 
audiences.  Various stakeholders (e.g. road users, rail passengers, media) are 
also important and not mentioned here.” (S2) 
“Appropriate comms tools are often overlooked.” (E9) 
eloped in practice, not in 
 yes to both.  Most academics 
erica following APP style).  
he connection between the issues, recommendations and 
easible.  Writing to meet different styles of readers is better 
n 
academia and in practice’, in practice yes. You have to pitch your findings etc 
according to the audience and the time allocated for the presentation in 
               
Reflection on comments:
“I would argue that reporting practices are dev
academia… so on that premise I have selected
write in a very academic style (eg in North Am
They often miss t
what is actually f
accomplished in practice (eg Executive summary; highlighting key issues 
instead of focusing on statistical analysis).  At least this has been my 
experience when working with recent graduates.” (E12) 
“You will 100% be expected to regurgitate results in a variety of different 
outputs with a variety of levels of granularity and content selection dependent 
upon your audience.” (E6) 
“Have a problem with this statement   ‘Reporting practices are developed i
practice, not sure this applies to academia.” (E14) 
 
ethodology has been 
 each audience.” 
This is generally accurate. I know of research which looks at studies HF 
reporting practices (e.g. Hornbæk & Frøkjær, 2005) which is an issue for two 
of the comments. This shows that it should be at least downplayed as it is not 
an extensive body of knowledge. 
“Reporting practices are developed in practice to enhance the transfer of 
information in different forms: making it more intelligible, faster, persuasive, 
and fit for purpose. Few studies in this area exist in academia (e.g. Hornbæk & 
Frøkjær, 2005). Different audiences of the same report may have different 
needs and expectations of it; for example: directors need to be sold the overall 
message, developers will want the detailed recommendations, and the 
regulators will want convincing that appropriate m
followed. Different reports may also be written for
17 Select  reporting  The selection of the reporting practice will be based
practice  including: what the practitioner is used
organisational practice, time, budget, t
 on different dependencies 
 to, the client’s preference, 
he sort of insights and data, project  
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s 16, No 0, Not sure 0. 
habitual reporting style.” (S2)             
 
Reflection on comments:
stage, communication and persuasion requirements, auditing requirements and 
tool support.  
Is it generally accurate?          Ye
Is it a significant component? Yes 15, No 1, Not sure 0. 
Comment (optional):  
“Always know your audience” (W9) 
  “It is very difficult to depart from your 
 
This is generally accurate.              
18 Analysis  of 
data 
Analysis will vary depending on the method used and the data that has been 
gathered. It may be qualitative, quantitative, in-depth or light.  
Is it generally accurate?          Yes 15, No 0, Not sure 1. 
Is it a significant component? Yes 16, No 0, Not sure 0. 
Comment (optional):    
“What depth/range is needed to answer the clients questions (e.g. is it safe? Is 
it useable? Does it provide optimal performance?)” (E1) 
“Also depends on budget and time.” (W1) 
“Different goals result in different needs / approaches.” (E6) 
“Some projects require much more detail to reduce risk.” (E5) 
“It can also be both – qualitative and/or quantitative, in-depth and/or light.” 
(E13) 
“Yes, this is time factored, I do both light and heavy based projects, so the 
analysis time and data type will depend very much on the time allocated to the 
project”  (E14)              
 
Reflection on comments: 
This is generally accurate. The comments relate to other functional influences 
such as client need and resource allocation.            
19 HF  understands 
project issues  
Practitioner understanding develops throughout the project. Understanding of 
the project issues is heavily reliant on the expertise, motivation and insights of 
the practitioner. Project work is not just about applying the right method; 
sometimes it is more important to engage with the people and details of the 
context with an open mind. In the worst cases focusing on a method might 
mask what the real issues are, which could lead to inappropriate conclusions 
and recommendations. 
Is it generally accurate?          Yes 13, No 1, Not sure 2. 
Is it a significant component? Yes 13, No 0, Not sure 3. 
Comment (optional):   
“This needs to be done before the solution is proposed.” (W9) 
“The HF practitioner may be particularly interested in a certain area of work 
(e.g. trust); this may inadvertently lead to undue emphasis on this topic area – 
through their work. A holistic approach is needed.” (E1) 
“Focusing on the method or any single aspect of the work can have this 
effect.” (E11) 
“This is an important issue but how is it different from other industries?” (W1) 
“I am not certain that if you conducted the methodology correctly you would 
end up with inappropriate conclusions.  But what you could end up with is not 
having answered the question originally needing to be answered.  In other 
words, making a poor methodology selection for the goal.” (E6) 
“Yes, you have to be aware of business needs and concerns all the time, you 
can’t apply usability in isolation.” (E14) 
“Talking to client to acquire domain knowledge is also important” (W7)  
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Reflection on comments: 
This is generally accurate.               
20 HF  understands 
domain 
Practitioners may develop expertise in a particular domain knowing jargon, 
issues, contacts, culture, practices and preferences.  
Is it generally accurate?          Yes 16, No 0, Not sure 0. 
Is it a significant component? Yes 14, No 1, Not sure 1. 
Comment (optional):   
“Certain industries e.g. military, require lots of understanding before you can 
do the work (e.g. working with the user)” (E1) 
“This is more important in some industries than others.  Sometimes the need 
for domain understanding is more to give confidence to client and stakeholders 
than because it is strictly necessary for the job.” (S2) 
“Need to understand the domain fairly quickly to get the most out of the 
research and analysis” (E9) 
“Important to know who will be good in what type of work. For example, 
some are better at banking than others, important to know from senior to 
junior.” (W1) 
“And boy does this jargon cause a lot of confusion, not only in the workplace, 
but also by those interviewing for these positions, for those writing about these 
positions, for those trying to enter the profession.” (E6) 
“Vital in my work.” (S1) 
“This often happens by default because of time factors, you keep being put on 
the same project types because your company knows you can deliver.” (E14)      
 
Reflection on comments: 
This is generally accurate.            
21  Write report  Reports seem a standard part of HF/usability work. However, contributions 
can happen outside of this through observation and close working 
relationships.  
Is it generally accurate?          Yes 13, No 0, Not sure 2. 
Is it a significant component? Yes 12, No 1, Not sure 2. 
Comment (optional):   
“The client may want a ‘gut feeling’ about how the work is progressing – but 
will want it in writing at the very least.” (E1) 
“I think the learning that happens as the project develops is as important as the 
report at the end.  Clients should not be delivered a report cold.” (E9) 
“Reporting takes many forms… when we report, it may be in the form of a 
presentation, Q&A session, design type workshop, video etc. If you mean 
reporting in terms of a word document, then I would disagree with this 
statement.” (E12) 
“Observation of what?” (W1) 
“”Errant contributions are important, but not as the primary component. It is 
icing on the cake. Helps round things out, provide anecdotal references, etc.” 
(E6) 
“Don’t understand the question!” (W7)               
 
Reflection on comments: 
This is generally accurate but could be embellished with E12’s comments: 
“Written reports seem a standard part of HF/usability work. Function 22 shows 
these can be supplemented with a presentation, question and answer session, 
design type workshop, video footage, etc. However, contributions can  en 
outside of this, e.g. through the observation of project work and close working 
relationships. ”            
happ
22 Communicate 
to client 
Communicating results to clients is a critical part of the project. 
Communication can be informal and frequent in close working relationships or  
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can be formal and infrequent in detached independent evaluations.  
 No 1, Not sure 0. 
1. 
Comment (optional):    
“If a close working relationship exists – feedback must be conditional/with 
caveats (i.e. ‘at this point in time, we can say this, but we still need to do X 
before we can be conclusive…’)”  (E1) 
“Not really sure this is much different from 16 & 21.  All about 
communication.” (E9) 
“Has implications to work process and time management – double checking 
may slow down so pros and cons.” (W1) 
“Expectations must be discussed up front.” (E6) 
“This is highly dependent on the type of project and who you working with.” 
(E13) 
“In my company, generally formal in the sense they are organised 
presentations or workshops.” (E14)             
 
Reflection on comments:
Is it generally accurate?          Yes 15,
Is it a significant component? Yes 15, No 0, Not sure 
 
This has been clarified to distinguish it from Function 21: 
“Communicating results to clients is a critical part of the project. 
Communication can be informal and frequent in close working relationships or 
can be formal and infrequent in detached independent evaluations. Just a 
written report may be given or it may be supplemented with a presentation, 
question and answer session, design type workshop, video footage, etc.”            
23 Client  engages 
with results 
If possible it is important to feed back the results to the right person who cares 
about the issues, and describe the results in such a way that it resonates with 
the client’s values.  
Is it generally accurate?          Yes 15, No 0, Not sure 1. 
Is it a significant component? Yes 11, No 0, Not sure 1. 
Comment (optional):   
“Not really sure this is much different from 16 & 21.  All about 
communication.” (E9) 
ou have a solid understanding of the client’s values.  This 
 the case.  Be careful about confusing client in this case with 
re 
 be congruent.” (E6) 
 the ones who are least interested i.e. higher 
s 
omments:
“… the role of the stakeholder!!!” (E1) 
“It is possible if y
may not always be
the contact person and the contact person’s company.  Those values and ca
level about the issues may not
 “The right people are often
management, web designs are often the worse to convince about the value of 
usability.”  (E14)  
“The “right” person needs to have influence too, as there are usually cost
involved in improving usability” (W7)            
 
Reflection on c  
This is generally accurate but can be clarified with E6’s suggestion: 
“If possible it is important to feed back the results to the right person who 
cares about the issues, and describe the results in such a way that it resonates 
with the client’s values.  The contact person on the client side may not be the 
right person. The right person may be the most senior person, or maybe the 
most senior person that will listen best.”            
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e 
e 
Comment (optional):    
“I would prefer some cases to be most/all” (E11) 
oking for quick inexpensive 
24 Client 
understands 
results 
Results from a project should be clear and persuasive, in some cases going as 
far as spelling out how the client should exploit the results. In some cases th
client may not wish to understand the results but may just want to act on th
recommendations so the issue can be solved.  
Is it generally accurate?          Yes 15, No 1, Not sure 0. 
Is it a significant component? Yes 14, No 1, Not sure 0. 
“Last statement is very true, clients are always lo
fixes.”   (E14)             
 
Reflection on comments: 
This is generally accurate but can be clarified With E11’s suggestion
“Results from a project should be clear and persuasive, going as far as 
out how the client should exploit the results. In some cases the client m
wish to understand the results but may just want to ac
recommendations so the issue can be solved.”            
: 
spelling 
ay not 
t on the 
25 Client 
considers 
results 
Clients can be complex entities with different people, agendas, remits and 
values, which can affect their consideration of the results. Some clients may 
have employed HF/usability services to provide support for their own inte
agendas.  
Is it generally accurate?          Yes 16, No 0, Not sure 0. 
Is it a significant component? Yes 12, No 2, Not sure 1. 
Comment (optional):  
“Highlighting the cradle to the grave user acceptance issue – i
rnal 
s good practice 
l 
das.”  (E14)               
in situations with clients and their own agendas.” (E1) 
“It can be significant, yes – but not necessarily every time.” (E6) 
“True, a usability agency has to be aware of the internal politics and interna
agen
 
Reflection on comments: 
This is generally true. ‘Internally politics’ seems like a useful addition for the 
statement: 
“Clients can be complex entities with their own internal politics: with differen
people, agendas, remits and values. This can affect their consideration of the 
results. Some clients may have employed HF/usability services to provide 
support for their own internal agendas.”            
t 
26  Client acts on 
results 
The practitioner is often in an advisory role in the client relationship, where 
the client holds the power. Sometimes practitioners are unaware of client 
action or inaction; and sometimes they have closer working relationships. In
situations where advice is critical practitioners may protect themselves by 
 
making sure the advice and decisions are recorded.    
Comment (optional):  
“Clients ignore advice quite a lot (probably less in safety-critical situations – 
one would hope).  Critical to understand what the barrier was as ignored 
recommendations are a bit of a waste of time, money and effort.” (E9) 
“Shouldn’t power be in the hands of the consultant as well. Almost like doctor 
Is it generally accurate?          Yes 11, No 0, Not sure 5. 
Is it a significant component? Yes 11, No 1, Not sure 3. 
patient relationship.”  (W1) 
“I have never been put in this position.” (E6) 
“Protect themselves by using this recording as an evidence of the 
communication. I tend to use emails than the phone – this helps me keep a 
record the decisions/requests.” (E13) 
“This is critical, importance of emails and we have a standard agreement  
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oth 
  
research planning document which outlines the project responsibilities on b
sides - so that there is not disagreement along the way.” (E14) 
“Not sure about this. The client has the option to ignore the advice.” (W7)        
 
Reflection on comments: 
This is generally accurate.            
27 B
.  
Is it generally accurate?          Yes 16, No 0, Not sure 0. 
Is it a significant component? Yes 14, No 2, Not sure 0. 
Comment (optional):  
“How is this specific to HF?” (W1) 
“Reputation affects every job role though doesn’t it?” (E6) 
“Particularly for clients that keep returning.” (E14)              
 
Reflection on comments:
uild 
reputation 
Reputation can be a valuable commodity of the practitioner and/or the 
HF/usability organisation. Past performance is believed to indicate future 
performance. Reputation can facilitate project work and recommendations
 
This is generally accurate.            
28  Build rapport  Practitioners can develop rapport intentionally by acting friendly, courteously 
and engaging with people on a personal level. Different methods can allow 
more or less opportunity to build rapport e.g. observing user testing or taking 
part in a workshop can increase contact. Rapport can facilitate winning project 
work and receptiveness to their recommendations.  
Is it generally accurate?          Yes 14, No 0, Not sure 1. 
Is it a significant component? Yes 14, No 1, Not sure 0. 
Comment (optional):  
“Winning work often comes down to personality fit (ie cv will get you in the 
door personality will get you the job).” (E9) 
“I would say approximately 50% of cases, client’s will select HF/usability 
consultancies based on part working relationships. Price is the other factor 
affecting decisions to select a particular company.”  (E12) 
“I would prefer ‘acting’ to be ‘being friendly’” (E11) 
“Not always the case as it depends what the clients are like as well. If the 
clients aren’t nice they might not be receptive to you, and if the work you do is 
wrong there’s no amount of rapport that will persuade.” (W1) 
“But I think this is true of any profession and any career” (W2) 
“The human component of communication and rapport is important in any 
consultancy position, including HF.  These statements make it sound a bit 
product sales in orientation as opposed to need based sales – but perhaps my 
perspective comes at the luxury of not being currently employed as a 
consultant fighting for projects, having sales goals, etc.” (E6) 
“True, it is all about being nice to the client” (E14) 
“There are many factors involved in both building rapport and getting repeat 
business – and they may not be linked.” (W7)       
 
Reflection on comments: 
This is generally true but could do with slight rewording: 
“Practitioners can develop rapport intentionally by being/acting friendly, 
courteous and engaging with people on a personal level. Different methods can 
allow more or less opportunity to build rapport e.g. observing user testing or 
taking part in a workshop can increase contact. Rapport can facilitate winning 
project work and receptiveness to recommendations.”                  
29  External audit  Auditing is more or less important in different contexts. Sometimes extensive 
method sections are included in reports even though clients are not interested  
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in them. This can be to satisfy regulators and to maintain auditing procedures.  
Is it generally accurate?          Yes   9, No 2, Not sure 4. 
Is it a significant component? Yes   7, No 3, Not sure 4. 
Comment (optional):   
“On large MOD contracts – a ‘customer friendly’ role may be undertaken – 
with technical recommendations (including HF) made during the tender and 
down selection stages of a contract – through audit of methodologies used and 
work undertaken.” (E1) 
“For us, publishing and peer review is also important so that it part of why 
detailed methods are included.  We also store all the knowledge from previous 
projects for use in future.  Sometimes, the report is the only link back so needs 
to be comprehensive or the knowledge may be lost.” (S2) 
“I’ve never been in a situation where audits were done so I’m not really sure 
how this applies” (W2) 
“This is totally situational, but can be true yes.” (E6) 
“Although I don’t have experience in external audits I still think this statement 
is accurate. Senior practitioners are more involved in the auditing process.” 
(E13) 
“Reports must be relevant to the client, also you just don’t have time to 
include irrelevant information in reports - deadlines are always too tight (2-3 
days for a report including analysis is typical).” (E14) 
“No experience of this” (W7)  
 
Reflection on comments: 
From the comments this seems very context specific, as practitioners in more 
informal settings do not have experience of this. It is interesting to note that 
practitioners can be the ones auditing others work (E1). To clarify: 
“Auditing is more or less important in different contexts. Where it is important 
extensive method sections are included in reports to satisfy regulators and to 
maintain auditing procedures, even though clients are not interested in them. 
HF practitioners can also be involved in auditing other’s work. Formal 
auditing can be foreign in more informal settings.”            
 
I wasn’t really sure how to answer the significant question.  Not all those I 
marked as significant are equally so. (E9) 
Reflection on comment: 
This wasn’t a general trend, the instructions at the beginning of the document stated:  
“We ask whether you think the statements are generally accurate and whether you 
consider them to play a significant role in your work.” 
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There are 6 interdependent subsystems to which we refer in this section: 
1.  Project process 
2.  HF/usability practitioner understanding  
3.  Persuasion, rapport and reputation 
4.  Staff development and management 
5.  Tools, methods and reporting practices 
6.  Auditing and documentation 
How to read these subsystems 
The statements extracted from the subsystems are contained under their heading. These 
statements correspond to the network diagram on the subsequent page. The little 
numbers in the descriptions refer to the nodes in the network diagram. This network 
diagram highlights the subsystem processes within the wider system.  
 
1. 
(a r
 
•  rstand 
• 
ent with 
the HF/usability practitioner. “This isn’t necessarily true. In an agency environment 
7). 
urces
6 on the HF/usability and 
23, and 
ause some practitioners will encourage clients to 
ct communication which is outside the data analysis  and 
ing process
21. 
 
Level 2: Subsystems 
You should not need to refer back to Level 1 to check these statements. 
Project process 
epresentation of this subsystem can be found on the next page) 
The central process roughly includes: the client recognises a need
1, HF unde
this need
2, work packages are developed to satisfy this need
3, a project is 
negotiated
4, work is performed
13, data is analysed
18, a report is written
21, results are 
communicated to the client
22, they consider the results
25 and how to act on them
26. 
The negotiation of the project work
4 requires that the client understands
5, at least to 
some degree, what they are agreeing to. This will happen through engagem
the client may never meet a usability person until the project is underway”” (W
The negotiation will also involve the allocation of reso
client sides.  
13 •  Doing the project work  has a route into the client engaging with
understanding
24, the results bec
observe user testing, speak to users, watch an expert panel, or work collaboratively 
so they receive dire
18
project report
•  There is a distinction between the client engaging with the results
23 and 
understanding the results
24, although they are interdependent. The client’s 
engagement with the results
23 is to do with the client caring about and engaging with 
the issues, whereas understanding the results
24 is more about the cognitive task of 
actually understanding what is said. For example, people might fully understand but
not care about what is communicated and vice versa. 
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nt component? Yes 13, No 0, Not sure 1. 
 is a very linear explanation of what happens – the client engagement should be 
eral level when the project is scoped; 
ff 
ed. 
we might informally talk through or workshop the 
ient accepts or rejects results]” 
around is 1 ½ to 2 weeks 
gagement - they usually are more interested in what they are 
mendations). Below is a representation of how we explain our 
 
Is it generally accurate?          Yes 13, No 1, Not sure 0. 
Is it a significa
Comment (optional):                   
 “This model can be extended to include the implementation and monitoring phases of a 
project – completing the validation stages of work.” (E1) 
“This
happening throughout not just at the end.” (E9) 
“Maybe oversimplified” (E11) 
“6. Resource allocation happens twice: 1) at a gen
and 2) Specific people etc. are normally only allocated once there’s been client sign-o
and dates are agreed. 
At 2 client need might be redefined or negotiat
21 and 22/23/24 might be reversed – 
results and then write them up.” (E11) 
“There could be an extra stage between 25 and 26 [cl
(E11) 
“The system below is too complicated, an average project turn 
(including client meeting, participant recruitment, testing, report writing and 
presentation/workshop).  There is just no time for a lot of the above to go on.  
Particularly client en
getting for their money and if usability is worth it and if it shows quick returns (i.e. if 
they implement the recom
processes to the client [representation omitted for anonymity]. They are paying for a
service; they do not expect to be overly part of the process. (E14)  
 
Reflection on comments: 
There are interesting comments on this subsystem. Some suggest it can be simplified 
(E14), some suggest it is oversimplified (E11), some propose it can be extended (E1), 
and some propose changes (E11). I think these are all valid comments. I particular 
welcome the reminder that we should not be too linear in our explanations and 
understandings of this process (E9). The linearity wasn’t meant to be an empha
has evolved this way through trying to simplify the description. These comments are 
dealt with through the distinction between a model and instantiation of the model in
main thesis.  
                  
sis but 
 the  
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Project process 
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2. HF/usability practitioner understanding 
(a representation of this subsystem can be found on the next page) 
 
•  The network represents three main processes that feed into the HF/usability 
practitioner’s understanding of the project and domain issues
19&20: understanding the 
client need
2, performing project work
13 and doing the data analysis
18.  
•  Importantly, understanding the project and domain issues does not start with 
analysing the data
18, but in performing the method
13 and understanding the client 
need
2 which happens before data is analysed
18.  
•  The HF/usability practitioner’s experience also plays an important role in their 
understanding which is a resource
11 and control
12 for understanding project 
issues
19&20. This is explained further in subsystem 4. (There is an extra process not 
covered in systems 2 and 4. Knowledge sharing within organisations. This is not 
only top-down. As people read about new things, do new project types, etc. 
Knowledge is gained for all at the organisation. Also, new staff are a good source of 
knowledge and some can have a real impact on working practices.) (E11) 
•  Understanding the project and domain issues has two main streams. The first is a 
feed into performing the method
13 and data analysis
18, this creates a cycle of 
understanding and then reanalysis. The second is an output more directed at the 
client in writing the report
21 and communicating results to the client
22. 
 
Is it generally accurate?          Yes 11, No 1, Not sure 2. 
Is it a significant component? Yes 10, No 2, Not sure 1. 
Comment (optional):                   
 “Probably should be more significant I think the client is often unclear about the overall 
aim/outcome of the project and so does not get the results that they need (a bit like not 
piloting a questionnaire you thought you were clear but often end up with results that 
are not useful). Sorry – I seem to have missed the explanation of the A1, D2 etc 
numbering.” (E9) 
“In some instances project issues only come to light gradually, Maybe even at stage 22.” 
(E11) 
“Again I think this will vary from project to project.  Often the understanding of the 
domain may actually start with data analysis, especially if the analysis includes looking 
at similar work already done in that domain.    So something that feels missing is that 
previous knowledge brought in by the practitioner and the competitive analysis that may 
be undertaken to understand the domain.  What I mean is if you have built a website for 
a bank once you may bring in the knowledge to the next bank site you build or you may 
go see how the other bank sites are built and get ideas.” (W2) 
“Understanding the domain cannot be underestimated.” (E6) 
“Domain knowledge is especially important.” (S1)  
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“May also include a lot of explanation of the method and the benefits it will bring e.g. 
days - and plan this out and then just write.  You often have to analysis as you are 
writing; analysis is rarely done in isolation.” (E14)  
 
Reflection on comments:
card sorts to define a navigation structure.” (E5) 
“There is no time for re-analysis, at the start you decide what you can write about in 3 
 
The comment by E11 on knowledge sharing is better placed under Subsystem 4 so is 
addressed then. Comments by E9 and W2 can be incorporated as follows: 
“Importantly, understanding the project and domain issues does not start with analysing 
the data
18, but in performing the method
13 and understanding the client need
2 which 
happens before data is analysed
18. Issues might only come to light gradually, maybe 
even when communicating the results
22. 
The HF/usability practitioner’s experience also plays an important role in their 
understanding which is a resource
11 and control
12 for understanding project issues
19&20. 
This is explained further in subsystem 4. Prior work will have influence through 
practitioners’ experience
11, general project work, and documentation of this work
14.” 
               
HF/usability practitioner understanding 
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3. Persuasion, rapport and reputation 
(a representation of this subsystem can be found on the next page) 
 
•  Persuading
15 the client plays an influential role in project negotiation
4, project 
work
13, and communication of results to the client 
22. These three nodes are 
situations where the HF/usability practitioner is likely to have contact with the 
client. Here the practitioner can persuade them in agreeing to a project, in observing 
or participating in HF/usability work directly, or accepting the results of 
HF/usability work. 
•  Persuading
15 has five functional inputs which affect it, which are focused on the 
HF/usability practitioner’s understanding of the client need
2, project issues
19 and the 
domain
20; and that relate to the softer issues of rapport
28 and reputation
27 which also 
play a role in persuading
15. 
•  The rapport
28 between the HF/usability practitioner and the client has opportunity to 
develop in points of contact in the project: these are project negotiation
4, project 
work
13 and communication of results to the client
22. More widely these three contact 
points make an iterative loop with persuasion
15 and building rapport
28.  
•  The reputation
27 of the practitioner also affects persuading
15 the client but is 
qualitatively different for rapport
28. Whereas the rapport between people is about the 
relationship between them, reputation is a measure of past success. The main 
contributors to reputation
27 are the consideration of the results
25, consideration of 
whether to act on them
26 and external auditing
29 which all relate to the later stages of 
the process. These three functions reflect the success and impact of the project. Over 
a period of time there will be a pattern of results which will compose the 
practitioner’s reputation. 
 
Is it generally accurate?          Yes   8, No 1, Not sure 6. 
Is it a significant component? Yes   9, No 0, Not sure 4. 
Comment (optional):                   
  “This is ideal world scenario – but I do not think all these steps occur in practice 
(particularly the external audit bits)”  (E1) 
“The term “persuading” suggests that the client and the practitioner tend to be opposed 
in some way.  We prefer to see it as working with the client towards a particular 
solution in a collaborative way rather than us selling (services and recommendations 
etc.) and the client buying.” (S2) 
“Not wrong exactly but doesn’t seem enough.  It is more than understanding the domain 
etc it is more closely aligned to organisational psychology.     HF practitioners are 
external (and usually powerless) to organisation factors that can influence success.    
This is also were I lose the connection between the description above and the diagram.  
Assume the arrows from 15 are part of the iterative loop described above but not 
entirely clear.    Also the black, red and pink colour coding not explicit.” (E9)  
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“It is sometimes difficult to agree in the accuracy of the statement. For example, I do 
ct on the 
eans 
not only the deliverables, but the process itself where the client is involved.”  (E12) 
“Other influences on reputation: 
- the real impact of the results on the products performance. 
- clients perception of the quality of the HF staff (articulate, knowledgeable, competent 
for reputation, for rapport it’s more about friendly, helpful, supportive, etc.) 
Another component might be ‘benchmarking’ i.e. measuring product service 
performance before and after design changes to measure project success. This 
measurement may be more or less formal and involved.”  (E11) 
“This rapport, as commented earlier, is more necessary in consulting / agency scenarios. 
In a permanent position, the need for that particular type of stakeholder input and 
projects was determined as a baseline in the company PLC [product lifecyle process] 
and/or PDL [product development lifecycle]. Therefore, negotiation as a concept is as 
critical
“In
sceptical or over-confident of their own abilities. We have to educate every single 
project manager!” (S1) 
“I’m not sure about the significance of reputation at this stage.” (E5) 
“This is quite a complicated system so I am not sure if this reflects the reality of my day 
d
the
and us 
ork I have done for them), so in this case personal relationships are very important.  
re or repeat work in the 
people are not as involved in project negotiation as they could 
not believe that reputation is built on the results of a project, whether to a
results and internal auditing. Reputation is built on the quality of the work which m
 a potential failure point as in agencies or for free-lancers.” (E6) 
terpersonal skills are a vital part of working with client teams who are often either 
to  ay contact with clients. Client contact can vary between full on or you never see 
m after an initial meeting.  So rapport varys.  It is part of my job to be client facing 
 to be good at this.  I have had client’s ask for me specifically (based on previo
w
Relationships are also very important for contacts to get mo
agency.” (E14)  
“I find that the usability 
be” (W7)  
 
Reflection on comments: 
A number of issues are raised in this section: 
 
•  S2 reacts against the term ‘persuade’ as they suggest the practitioner and client are 
opposed in some way. They prefer to see themselves as collaborating rather than
selling in work. Similar sentiments can be seen in when E12 brought up the 
importance of facilitation in Level 1, component 15, and when E6 commented that  
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the description of how reputation is 
pact of the results on the products performance, and 
 staff (articulate, knowledgeable and competent for 
s more about friendly, helpful and supportive). These 
e practitioner also affects persuading
15 the client but is 
 for rapport
28. Whereas the rapport between people is about the 
the client’s perception of the quality in the process of the project and their 
ll be a pattern of results which 
the wording used to describe building rapport, Level 1, component 28, made it 
sound like a product based sales environment rather than needs based sales. Along 
similar lines in Level 1, component 28, E11 preferred to say being friendly rather 
than acting friendly. These comments seem to suggest a difference in tone of the 
description rather than fundamental structure. Some contexts will have a more 
distant sales orientated tone where people might have to ‘act friendly’ even when 
they don’t get on with people; other contexts will have a tone which is more based 
on helping a client through a need and ‘being friendly. This difference in tone 
should be noted in a meta-commentary of the model. 
•  E9 correctly points out that there is more going on in relationships in practice than I 
have included here, along the lines of organisational psychology. This is potential 
future work which is outside the scope of the current thesis. 
•  E12 and E11 provide comment to enhance 
developed. E12 correctly highlights that reputation is built on the quality of the 
working process and not just on the deliverables as suggested in the model. E11 
suggests adding: the real im
client’s perception of HF
reputation; for rapport it’
factors should be better accounted for in the model:  
•  “The reputation
27 of th
qualitatively different
relationship between them (including qualities such as being friendly, helpful and 
supportive), reputation is a measure of past success (including qualities such as 
being articulate, knowledgeable and competent). The main contributors to 
reputation
27 in the diagram are the consideration of the results
25, consideration of 
whether to act on them
26 and external auditing
29 which all relate to the success and 
impact of the project for the client. Importantly, reputation will also be influenced 
by 
perception of HF staff. Over a period of time there wi
will compose the practitioner’s reputation.”  
  500
tation 
 
 
Persuasion, rapport and repu 
 501
anagement 
(a representation of this subsystem can be found on the next page) 
•   first is represented as code H1 
which represents HF/usability staff as a resource for doing work; the second flows 
into senior HF management
12 through to code J1, which is senior staff as control. In 
ides their connecting lines. 
 
 staff 
 
 
per l make 
them b  to that method. 
•  J2 r
mem e
practitioners perform. So, the HF/usability practitioner performs many of the tasks 
in the system, who is monitored and supervised by senior HF/usability 
practitioners
12. 
•  The i e, 
which l
system told 
what to do and how to do it. This prescription will be based on the proven 
exp e
become re 
respons es and 
standar
membe
pas  
which r reates 
inertia   
resistan
 
Is it ge r
Is it a sign t sure 1. 
Comm
 “New HF  nd expand a pool of 
xpertise.” (E1) 
k clients want in whatever 
 we might be constrained by 
ight say to a junior person “go and find out what 
4. Staff development and m
 
There are two outputs from staff development
11: the
the representation H1 goes to H2 (both green if in colour), and J1 goes to J2 (both 
orange if in colour); this h
•  There are many different parts of the system which are performed by the 
HF/usability practitioner (represented as code H2). Consequently, practitioners are
an important resource for this work. Practice of this work leads to
development
11. The further staff develop the more competently and confidently they
will be able to perform these varying functions which will play a large role in the
formance of the system. For example practice of a particular method wil
  etter at performing and reporting with relation
epresents HF/usability practitioners at a more senior level
12. These senior 
b rs of staff are presented as a control for the tasks that the HF/usability 
re  s a cycle between doing, developing and supervising that reinforces practic
eads to inertia in trying new tools, methods and procedures but stabilises the 
. For example, junior members will typically be given limited rein and be 
eri nce of the HF supervising staff. As the junior member develops they will 
 more accustomed to working in the prescribed manner, and be given mo
ibility. As they gain seniority they will have learnt the techniqu
ds of the supervising staff and be in a position to advise more junior 
rs on what to do. This leads to a system which is stable as one generation 
ses their practice on to another. The cycle of supervision, doing and developing 
einforces practice can either be seen as a system characteristic that c
to new tools, methods and practices; or as a stabilising feature that provides
ce against risk and promotes the proliferation of proven practice. 
ne ally accurate?          Yes 9, No 1, Not sure 4. 
ificant component? Yes 9, No 5, No
ent (optional):                   
staff bring fresh skills, tools, and ideas – and can update a
e
“Generally this holds true but because we do whatever wor
[…] domain, we are sometimes outside our comfort zone or
practical issues.  In this situation we m
methods there are to do this…” and then they might end up leading the work on a new 
method that none of the senior people are that familiar with.  In this case, the senior  
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project lead with the senior staff helping.” (E12) 
“It is generally accurate insofar as it goes but it is incomplete… staff development is 
f 
 
d 
 at that particular company.  If at 
e beginning, evangelizing, educating can be very difficult as there is no safety in 
umbers and no past projects internally to point to.  Only the realization that past 
project nce is 
people still supervise but it is more of a sanity check role than based on established
practice” (S2) 
“There is a difference between practitioner systems in an agency and in-house.  I think 
the system is more defined in an agency.  In-house there may only be one practitioner so
this advising/supervising/passing of practice may not happen in such a mature way.” 
(E9) 
“Generally yes this is true. However, it is not always so hierarchichal.  Sometimes 
junior staff have more experience than senior staff. In these cases, junior staff can be the 
essential to the health of the industry. You only have it happening as a consequence o
doing projects. Missing mechanisms include: 
- reading: books, clogs, articles, etc. 
- attending training, conferences, events, etc. 
- Knowledge sharing activities within the company. 
- Informal chats with colleagues about their experiences. 
6 is also a task that people must learn and they learn by doing. 
5, 23, 24, 25, 26 – You could argue that these are part of this system. The HF supports
the client to do these in many cases – another process where there’s learning and gain of 
domain knowledge. 
Resource allocation is also a task people must learn and learn by doing so add J2 and 
H2 to function 6.” (E11) 
“A bit too obvious – how is this different from other management practices?” (W1) 
“There also needs to be room in your model for formal training in the workplace which 
does happen often” (W2) 
“This whole point is very agency, consulting, freelance in nature.  I am in a single 
practitioner situation on staff with designers, so my role is very targeted.  I should like 
to comment that the potential challenges faces practitioners on staff at a client’s office 
permanently, working day to day with set project managers, R&D staff, QA staff, an
product managers face some additional challenges this document doesn’t seem to 
adequately address.  Challenges dependent upon what stage in introduction or 
incorporation the practice of usability, HF etc. are in
th
n
s were not well received [as an example] by the marketplace and your prese 
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a constant reminder of that.  Resistance and  ck of understanding of the value can be 
difficult.  Just because the practiti oesn’t mean every one agrees 
ith the reasoning or inclusion of additional steps in future development processes.  It 
 as a 
of 
s.” (E6) 
We have a very flat structure with few practitioners and little hierarchy.” (S1) 
For most agencies, you have to learn on the job.  Supervision means that an expensive 
 work into the agency.  
upervision is usually piece mean and often just lip service.  Although, some agencies 
mpany. As a freelancer, I don’t get involved in this 
ow.” (W7) 
la
oner has been added d
w
can be seen as an interruption, disruption, etc.  These same challenges may be faced
consultant at an agency or working on your own as well, but the day to day dynamic 
treading this ground with co-workers definitely introduces further cultural issue
“
“As a consultant this model is not applicable.” (E5) 
“
and experienced senior practioner is not working or bringing
S
do put time aside for self training (on quiet days).” (E14) 
“This varies from company to co
n
 
 
Reflection on comments: 
A number of issues are raised in this section: 
  E1 comments that the cross-fertilisation of new members of staff is not included in 
and lead on projects where this happens. E12 makes similar comment when 
suggesting that practice is not always so hierarchical. 
•  S1 comments on the description also being too hierarchical and they do not have 
many practitioners in their company. E5 and W7 say that it is not applicable to them 
because they work on their own. 
• E11 points to detail which has been left out of the model i.e. that many more 
ey can be supported by practitioners; 
and that staff development has many more influences other than as a consequence of 
doing work (e.g. W2 also mentions formal training). These details were considered 
but were left out of the diagram to simplify and emphasise features, but perhaps this 
needs to be readdressed. 
•  E6 raises interesting challenges faced by a single in-house practitioner working with 
the same team of people. E6 suggests that the dynamic of working with co-workers 
regularly introduces further cultural issues and that this model is more appropriate to 
the agency context. The sort of challenges mentioned is in part covered by the 
model e.g. educating and persuading people, and designing projects depending on 
the problem and project stage. However, similar to the suggestion made by E9, in 
Subsystem 3, when suggesting there is more going on in terms of organisational 
psychology than the model describes the real dynamics and details of organisational 
internal politics is outside the scope of this project. 
•
the model.   
•  S2 explains how junior staff might gain more experience in certain methodologies 
 
processes should have J2 and H2 attached as th 
Staff development and management 
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ls, method ng act
ment of wor l n  tools
10, 
 and reporting practices at an experien ner will 
ponents for a project to help sa
in th t, can lead to the 
ent of tools
tion   and 
lts are com
22 ar t  and methods, new 
mented with and tions m de to current 
ich lead to the development of new  ractice. This 
esentation, but there is involvement from 
s
9, methods
7 16.  
9, methods
16 we 
 the desc . 
ed the reinforcem  practice where s  a practice, 
ore experienced at that practice, and th
s that pra f. Here senior staff play a role in shaping and 
them
f will do what they a
redict and wha o faster and better. This m
n to be resourceful and reflective in 
7 and practices
ntexts. So, there is no tagnation in the face of useful development 
proves predic
s. 
cant component? Yes 11, No 2, Not sure 1. 
ptional)
of success the HF/usability practitioner can 
sually the next client).” (E1) 
 the develo ent of ol or method or the adapt n  tool or method 
jective of our work not just a by-product of
 abo nts sugges
bullet 5 says there is not.   
5. Too
(a representation of this subsys
 
•  The develop
methods
s and reporti  pr
tem can be found on the next page) 
k packages
ices 
ode in the selection of
ced practitio
3 is a centra
8
devise com
packages will feed down into what p
analysis of the data
•  The selection of new tools
methods 
developm
use, reflection and developm
•  The selec
how the resu
reporting practices can b
practices wh
provides a cycle of selection, us
•  External arrows are not included in the repr
academia in the develop
•  Focusing more on the selection of tools
refer back to
This describ
become m
reinforce
advising how practice should be done, whilst 
supervision and prac
they can p
they are used to, and not new things that they are not used to.
•  However, practitioners have been show
developing their own tools
different co
opportunities, but rather a st
effectivenes
 
Is it generally accurate?          Yes 12, No 1, Not sure 2.
Is it a signifi
Comment (o
  “Without the external audit or review 
advocate using incom
 “Sometimes
is a stated ob
“I am unsure
17. It is here th
tisfy the client’s need. The proposed work 
roject work
13 is performed and the subsequent 
s22. (E11) 
ade to tools and 
rojec
his provides a cycle of selection, 
nce how the repo
18. + reporting format21 + client comm
10 and methods
8, and adaptations m
oject work e pr
of t
13 or data analysis
18 stages of the p
9 and methods
7 in practice. T
ent. 
he reporting practice will influe rt is written
21
municated to the client
e experi
e, reflection and developm
ment of tool
ription of the ‘staff developm
ent of current
ctice for other staf
tice themselves. Staf
t they can d
. Simil o tools
 adapta a
reporting practices in p
ent. 
 and reporting practices
7 and reporting practices
ent and management’ subsystem
taff perform
en they recommend it which then 
selves being a product of years of 
re confident in, what 
eans doing the things 
 
9, methods
t s
eadiness which im
16 to suit different demands in 
tability, efficiency and 
 
:                   
plete evidence (u
pm  a to
is as some bullet poi
atio
 the work.” (S2) 
t there is dev
 of a
elopment and but  ut th 
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My view is that there is not much trial of ethods etc in practice due to the 
 theref gain there may also be a 
use as m entation may take place in 
e from academ ay 
ethods in 
ff.  You must sort it out yourself – there 
may be NO one to lean on within the office walls!    You will
i y  to .or tes o es 6) 
 use
s that an expensive 
e agencies 
quiet days).” (E14)          
 new tools/m
ore reputation).  A
ore experim
ia (cross pollination), staff turn-over m
of professional practice and relationship 
easons to take up new tools and m
all sta
risk involved in project success (and
difference between agency and in-ho
agencies where new staff com
be slower in-house and the support network 
with academia is not so strong.        
Not sure about the meaning of M,N,L,K notation.  ” (E9) 
“So what are the motivational factors and r
practice.” (W1) 
“True particularly when you work on a sm
 look to practitioners in the 
, ask blog questions, call peers and so on.” (E
t of tools or methods in our organisation. 
job.  Supervision mean
st lip service.  Although, som
ndustr , refer g si  for res urc
“It is possible to  only a very limited se
Designs rather than reports are the usual output.” (S1) 
“For most agencies, you have to learn on the 
and experienced senior practioner is not working or bringing work into the agency.  
Supervision is usually piece mean and often ju
do put time aside for self training (on 
 
 
Reflection on comments: 
A number of issues are raised in this section: 
•  E11 addition to the first bullet point can be inc
•  S2 and S1 give alternative outputs to thei
i.e. rather than written reports they may have a design,
of a project. These should be incorporated. 
•  E9 highlights the tension conveyed in the la
stability of sticking to the tried and t
luded for clarity. 
r work which aren’t covered by the m
 tool or a m
st and second to last bullet regarding the 
ested, and adaptability of tryi
odel 
ethod as an output 
ng new things. 
This is a real tension which should be explicitly highlighted. Along a similar thread 
W1 asks about the motivational factors for taking up a new tool or method. This can 
ponents in the system. 
similar point to E11  tem 6 which refers to staff 
ent resources that are outside ‘on the job learning’, e.g. referring to 
s, and professional networks. E14 states that most 
a
be given a rather glib response in term
or a deeper response which involves all th
•  E6 brin
s of adding value and gaining an advantage; 
in Sub
e functional com
sys gs up a 
developm
practitioner blogs, .org site
learning is on the job due to pragm
of the variability in practice.             
tic constraints, but again this is a demonstration  
Tools, me and ting practices  thods   repor
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6 and 
(a representation of this subsys  can be found on the next page) 
 view there appear to be six pl
ork
14 which can be archived for auditing
29 
1 can involve a docum
ometimes called   There are lots 
 to tender, project 
ission of the “bid” from the 
  
f what we are sup
o  A contra  normally agreed between the two en the project is 
negotiated
Some ma
13.  
ally docum
ived.  
ay ha ent
11. 
ore, in response to 1, the HF com
r archiving docum
texts will value the aud
 records a hindrance. e 
 clien ls which 
stances of the project there may be 
 need for these f
entation of rationale, m  results and other project work can be used 
or future pro ple, presentation e reused 
plates, and project solutions and design 
 faced with sim his 
em
Is it a significant component? Yes   9, No 2, Not sure 2. 
Comment (optional)
“I no longer undertake work for external clients, but have done so previously, with 
larger projects (time on) milestones and deliv les will be used to update and 
brief the client (Step 13 in your m el) – as work (and eviden
ure of kno is a key part 
journals/conferences to disseminate to the wider community and similarly, draw on 
published experience from other organisations.  Where possible, every piece of work is 
. Auditing 
 
•  From the HF/usability p
project process that produce paper w
purposes: 
o  The client recognising a need
and descr
of other names for these e.g. invitation
o  Before this there tends to be the subm
practitioner which states what you suggest
For us, this is alm
and is the
documentation 
tem
oint of
ibes the issue, s
ost always a documen
 key record o
aces in the central 
ent which invites bidders 
a request for service.
specification (S2) 
 should be done with a price etc.
t that later forms part of a study plan 
posed to do. (S2) 
ct is  parties wh
ents, videos, and 
ented.  
4.  
terial is normally produced in sketches, docum
ts in the work of the project
is of the data
o 
transcrip
o  The analys
o  The report
o  Staff m
o  One m
work. This happens betw
All of these points provide opportunity fo
•  Not all con
administration involved in keeping such
contexts and
are inspectable. So, depending on the circum
more or less
•  The docum
as leverage f
in pitches, project reports can be used as
proposals can be used for advantage when
resource can be valuable for orga
 
Is it generally accurate?          Yes 13, No 0, Not sure 2.
18 is norm
21 and communication to the client
ve updated CVs and record
een 1 and 4 and includes 2, 3, and 6. (E11) 
iting process and som
ts necessitate the ability to aud
unctions to produce a paper trail. 
ethods,
ject work. For exam
 tem
nisational m
22 can be arch
s of their training and developm
pany produces a proposal for the 
entation and auditing. 
e may even find the 
 However, som
it and have quality contro
 slides can b
ilar scenarios. T
ory and expertise. 
 
:  
/durati erab
od
wledge for future 
ce/knowledge/the design 
strategy.  We also publish in 
is built up and developed.)” (E1) 
“The capt of [our]  
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seen as adding to our knowledge of whatever particular subject rather than as a stand-
iece of work for a c es we will be trying to weave together 
edge from several distinct projects over a long period of time to work towards a 
 strategic aim e.g. learning about [x] distraction in order to (eventually) reduce the 
f [x] accidents ca n.” (S2
r auditing purpos ns lea
omment – Central process in yellow and sub processes in orange except in 
 (my view is t ed is  tant to highlight than the 
rocess).” (E9) 
is provides a r ds, sta  can be used as a resource.” 
(W1) 
his really depends.” (E6
ever actually an audit tr ses  esentation material 
om past projects.” (S1) 
ocumentation is signific o ot.  We do have a 
ewing process where o to  the 
lts/reports. This is the  u erstand due to not 
g too familiar with aud ol r organisation.” 
) 
s, this saves time, work
ection on comments:
alone p
knowl
higher
number o
“Done fo
General c
process 5
central p
“All of th
lient.  Sometim
used by distractio
es rather than lesso
ub process describ
rd of tools, metho
) 
rned.     
more impor
ff – so it
he s
eco
“T
“N
fr
“D
revi
resu
bein
(E13
“Ye
 
 
) 
ail but future work u
ant subsystem in my w
ur line managers have 
only section which I fo
iting and quality contr
 and effort.”  (E14)       
templates and pr
rk but auditing is n
 approve/authorise
nd difficult to und
 process within ou
         
Refl  
sed in this section: 
added to account for the 
tions 1 and 4 (E11 and S
t meetings could be subs
A nu
•  A
p
•  E1’s comm
mber of issues are rai
 new node should be  HF project 
roposal between Func
ent on clien  22. 
•  S2 shows that some companies are very strategic in the dev lopment of their 
collective knowledge a so the documentation c nd the publishing of 
journal papers become urce and a significant identifier of company expertise. 
•  E13 raises the point that they have internal reviews and authorisation of work but 
se are not as strong  ernal audits. This c porated under a 
arate node titled, ‘intern v ’.      
production of the 
2). 
umed in Function
e
 of proje ts a
ould be incor
nd 
 a reso
as ext the
sep al re iew        
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Auditing and documentation 
 
 
  
 511
e need to be 
s 
  Adaptability of the system can be maintained by tweaking and developing methods, 
practices and procedures. 
r 
 also 
 
ly. 
o  Repeated success of the method over different projects will have an impact 
on the practitioner’s reputation; this will have a knock on effect in their 
 
nical 
f 
ct 
 through video edits, quotations, and observation. 
ed will restrict the reporting practices e.g. graphs, 
statistics, video edits and quotations. This will also impact what is archived 
r and 
 in 
ry 
Level 3: Overall system 
•  Between different contexts and projects the different functional parts of the systems 
will vary (Level 1) as will the different subsystems (Level 2) and thes
monitored and managed to maintain performance. 
•  Stability of the system can be increased by establishing standard methods, practice
and procedures. 
•
•  Practitioners play a key role in monitoring and managing the system. Through thei
expertise they can be aware of potential pressure points in the system (Level 1) or 
subsystems (Level 2) and take appropriate action to compensate. 
•  In the long term every part of the system has some influence or resonance with the 
other parts either directly or indirectly. We use method selection as an example: 
o  Methods will be selected in terms of the client’s need and what the 
practitioner is used to amongst other things. 
o  The performance of the method will affect project work, analysis, report 
writing and communication to the client in the central project process. 
o  The performance of the method will also lead to the further development of 
HF/usability practitioner expertise in its deployment. This will influence 
senior management development also in monitoring the project. 
o  When a similar project comes in practitioners will be more likely to pick 
those methods that they have practiced in their repertoire. Clients might
recall and remember the methods used making them see potentials more
clear
persuasiveness in gaining work and the receptiveness of their 
recommendations. Too simplistic.  Definitely will influence getting the job 
but acceptance of recommendations does not necessarily follow easily. (E9)
o  Different methods can be exploited for their characteristics outside tech
fault finding. For example, methods that encourage observation or 
participation can be used to build rapport; or if a situation calls for a lot o
persuasion practitioners may opt for choosing a method that can give dire
access to user views e.g.
o  The sort of data gather
for reference and auditing purposes. 
o  Tools can have a big influence on method adoption and adaptation as they 
can enhance and extend practitioner abilities. Where tool support is poo
work cumbersome alternative methods may be selected. 
 
Is it generally accurate?          Yes 14, No 0, Not sure 1. 
Is it a significant component? Yes 12, No 2, Not sure 0. 
Comment (optional):                   
“While the system makes sense to me and is something I recognise there is not a step
it where I think if I changed that it would solve the problem of transfer between research 
and practice and acceptance of HF in a work environment.  For example having done a 
very successful project with clearly demonstrated ROI and using an agency with a ve 
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.” 
ho 
provided services to government agencies.  The required arduous documentation for 
RFPs, past project examples, ISO requirements, etc. so I will extrapolate this section 
could potentially true if I was working in such an environment today.” (E6) 
Process not sufficiently developed in our organisation for much of this to happen in 
good reputation I can still not guarantee the acceptance of HF in the next project.  
Generally I think the external factors (time/money/org structure/power/influence etc) 
are played down here.” (E9) 
“I think practices are comfortable with standard e.g. they are reluctant to use new staff
(W1) 
“I do very little documentation for auditing sake.  But have worked for companies w
“
reality.” (S1) 
“See my comments about the over complexity of this system.” (E14)  
 
Reflection on comments: 
E9 raises issues regarding the implications of this work for knowledge transfer from 
 
 emphasises are the many 
ependencies at play in the system and so interventions are more systemic e.g. between 
 should be exploited, and improving staff development could 
ave a significant and broad impact across the system. The main contribution of this 
s in 
ore about understanding the gap between research and practice than 
ridging it (a similar argument is made by Ackerman, 2000). The second issue raised by 
ree 
 the 
ierarchy, and influence in rapport and reputation. More could be made of these factors 
or social 
 of 
79) dictum: ‘all models are wrong, but some are 
useful’. The majority of participants believe that the model is generally accurate, we 
also believe it is useful in demonstrating, the in particularly, why methods should be 
nderstood in a system of Hf/usability practice.       
 for your time and help this work, it is greatly appreciated. 
research to practice and the acceptance of HF in a work environment, and the 
completeness of the model. Where E9 says there isn’t ‘a step’ where they recognise the
potential for a successful intervention; what the model
d
critical functional couplings and across the system. For example, strategies for building 
rapport through method use
h
model is describing the context in a way that reflects real decisions and dependencie
method use, it is m
b
E9 is on the completeness of the model as it plays down such factors as time, money, 
organisational structure, power and influence. These are accounted for to some deg
in the model, i.e. time and money in resource allocation, organisational structure in
h
but this is outside the scope of this project, e.g. an organisational psychologist 
scientist could each build up quite different models focusing on power, training, skills, 
organisational structures, etc. To distinguish between the accuracy and the usefulness
a model we refer back to Box's (19
u
 
 
Thank-you 
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 really great........good job.” S13 
Realised at the end that I mostly commented when I didn't agree which may make it 
this is helpful - please let me know if anything doesn't make sense or if I have 
 
nd me.” 
Further Comment 
 
“The point to make is that the difference between the typical tool for task analysis 
which is a sheet of paper/Word Table/Excel Spreadsheet and [specialist software] is 
millions of pounds and twenty years. A similar story applies to standards.” S5 
 
“I haven't checked the last part. I did look at it, but don't really have an opinion.” S11 
 
“This sample content looks
 
“I have attached the feedback form - didn't have time to do it all though I'm afraid 
Looks v interesting work...” S3 
 
“
sound overly critical.  It isn't I really liked the model and thought is was robust.  Hope 
misunderstood.” E9
 
“To be honest I don’t really have much reaction to the component and subsystems! 
I don’t know if they’re true or not – I think that level of critical thinking is beyo
W3 
 
Reflection on comments: 
These do not entail changes for the model.            
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 Qualitative Analysis of the Papers at the CHI 2007 
 
f 
al 
nd to 
 
ison for a 
ummary technique. Collectively the results present a form of summary of the papers in 
Method 
Elements of Grounded Theory were used to analyze the 14 papers that were accepted to 
dev
sum
 
Appendix E: Qualitative Analysis of CHI Workshop 
A
Workshop: Increasing the impact of usability work in
software development 
Introduction 
A workshop on increasing the impact of usability work in software development was 
held at CHI 2007. 16 papers were accepted to the workshop, 14 of which form part o
this study as two arrived after its completion. The papers ranged from authors’ practic
experience, specific case studies, a survey, and introducing new methods to practice.  
 
These papers were analyzed using Grounded Theory to spot recurrent themes a
build up a picture of what the papers are saying in a collective voice. The papers were
also commented on individually to provide more detail and to act as a compar
s
the workshop, a summary that can be used to compare to my research with practitioners, 
to spot commonalities and gaps in both.  
the CHI 2007 workshop, “Increasing the impact of usability work in software 
elopment.” First a summary of each of the 14 papers is presented, followed by the 
Grounded Theory. The discussion section talks about the major themes of these two 
mary approaches, compares them and talks about the quality of the data.   
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Summary of Each Paper 
The following table contains the abstract and a comment on each of the papers. The papers vary in what they say, and what has led them to 
their conclusions and advice. From this overvie t that re  co es ularly notable is the re ised need to 
integrate usability practice better into the software el ent a rg ati cesse he iss that occur w gro  
different cultures, backgrounds and knowledge    
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Paper title  Author(s)  Abstract  Comment 
Evaluating 
Ripple: 
Experiences 
from a Cross 
Pollinated 
SE-UE Study 
Pardha S. 
Pyla1, H. Rex 
Hartson, 
James D. 
Arthur1, 
Tonya L. 
Smith-
Jackson, 
& Manuel A. 
Pérez-
Quiñones1 
The disciplines of software engineering (SE) and usability engineering (UE) 
have reached substantial levels of maturity, each now with its own well-
established life cycle processes, activities, and techniques. The usability 
engineering life cycle process guides the design and evaluation of user 
interaction design of an interactive software system. The software engineering 
life cycle guides the development of the functional core (the non-user interface 
functionality) and the implementation of user interface according to the 
specifications created by usability engineers. Given that the user interface and 
the functional core are two closely coupled components of any system, one 
would expect close connections between the two development life cycle 
processes. Unfortunately, the two disciplines are practiced almost 
independently – missing opportunities to collaborate, coordinate and 
communicate about the overall design - often leading to project failures. In 
response, we created the Ripple framework that provides a development 
infrastructure to foster communication between software and usability 
engineers thereby connecting usability and software engineering life cycles in 
cooperative and complementary roles. This position paper describes eight case 
studies from the evaluation of the Ripple Implementation Framework 
instantiated within an educational setting and the preliminary findings from this 
study. 
They quote technical details as to why UE and SE 
are not more closely related e.g. time constraints 
and methods of each, however, I think the softer-
side should be acknowledged more upfront. The 
outcome of their study was not as predicted due to 
non-technical issues: one person was a leader and 
ignored usability; three other people had a good 
working relationship and invested more time in the 
project; another project was rated highly because it 
was deemed cool; and the team that had dual 
responsibilities to design and build chose the 
easiest options to implement. Communication was 
meant to be tested in design, instead respect, 
willingness, different roles, leadership and rapport 
proved to have significant influence. 
The Impact 
of Usability 
on 
Supernova 
Discovery 
Cecilia R. 
Aragon, 
Sarah S. Poon 
Much of the discussion of the importance of usability to software development 
has been focused on commercial software. However, large scientific software 
projects can also greatly benefit from the application of usability engineering 
principles. This case study describes software developed for astrophysicists 
studying supernovae with the goal of measuring the expansion history of the 
universe. By performing iterative software design and other usability 
engineering techniques throughout the project, we were successful in 
developing a supernova data catalog and workflow management tool that 
improved scientists’ efficiency, situational awareness, and productivity. Special 
care was taken to involve the scientist users in all aspects of and at all stages of 
the design, implementation, and testing. Integrating usability design throughout 
the project had a significant impact on its success. 
They developed software to help scientists. They 
worked closely with the scientists/user group and 
successfully affected integration of usability.  
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Paper title  Author(s)  Abstract  Comment 
The impact 
of usability 
work in 
software 
development 
experiences 
of Finnish 
usability 
practitioners 
Jenni 
Anttonen 
We conducted a survey among Finnish usability practitioners to gain a 
preliminary understanding on how usability work is practiced, what kind of 
impact it has, and what factors affect the impact. The greatest challenges for the 
impact of usability work were practitioners’ communication skills, 
management’s support for usability issues, integration of usability activities 
into the software development process, and time and resource constraints. 
They did a survey and found that communication, 
management support, getting people to understand 
the role of usability, and to have usability written 
into development processes are all important. 
Usability 
Process 
Improvement 
Nigel Bevan  ISO TR 18529 "Human-centred lifecycle process descriptions" contains a 
detailed set of human centred activities derived from ISO 13407 that are 
potentially needed to implement human centred design in systems 
development.   Two case studies are given of using ISO TR 18529 to assess 
usability maturity and to provide the basis for integrating user centred design 
methods into systems development. 
Bevan talks about UCMs (Usability Capability 
Models). The process of carrying out an 
assessment into a company’s usability capability 
raises awareness of its maturity which can lead to 
change. 
Innovation in 
Testing;  
Innovation in 
Design 
Hernandez, B. 
& Scott, J.  
NO DETAIL  They used an innovative technique to test at an 
early stage which fed into a new design idea. They 
successfully sold the idea to management who 
were initially sceptical of usability. They now plan 
to implement it more. They also refer to a leapfrog 
process whereby usability work is done in between 
development processes to get in the way less. 
Impacts of 
Classification 
of Usability 
Problems 
(CUP) on 
System 
Redesign 
Effie Lai-
Chong Law 
 
Sigurbjörg 
Gróa 
Vilbergsdóttir 
 
Ebba Thora 
Hvannberg 
We report a case study about the application of CUP - a scheme for classifying 
usability problems - to redesign a learning management system named Owl in a 
software development organization. The impacts of CUP on understanding 
usability problems identified in user tests, prioritizing and fixing them were 
analyzed. 
This is an analysis of CUP which looks to improve 
the way people handle usability problems e.g. by 
prioritising them and getting people to understand 
them. Unfortunately the paper doesn't say too 
much about what people actually thought of it. It is 
nevertheless a worthy area of investigation - 
although practitioners constantly say they don't 
just give a list of problems.  
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Paper title  Author(s)  Abstract  Comment 
Increasing 
the Impact of 
Usability 
Work by 
Focusing on 
System Level 
Solutions 
Eija Kaasinen 
and Marketta 
Niemelä 
We describe a case study in which the impact of usability work was increased 
by focusing on system level solutions. These include solutions that pertain to 
platforms, architectures and middleware, and that influence many features of 
forthcoming applications and thus also usability. The focus of our work has 
been a mobile platform architecture that enables different ubiquitous 
applications. We got early user feedback on usability issues that affect the 
architecture by illustrating the forthcoming applications in various ways and 
evaluating the illustrations with potential users. Our experiences indicate that 
several architectural design decisions have impact on the usability of 
applications. 
They claim there are no methods for the 
architectural level where you would analyse a few 
early conceptual designs and abstract system level 
insights to aim for. In a way this is more 
conceptual but I'm not sure I would say that it is 
tremendously novel. They position it at a system 
level and try to say it is new but is it really? I'm 
sceptical as practitioners are tasked with getting 
feedback from users at a conceptual phase. They 
have done this themselves and so you don't get too 
much out of the problems of applying it in 
practice. 
HCI + SE 
Integration - 
Case Studies 
from 
Offshore 
Development 
Projects 
Anirudha 
Joshi 
The author reviewed and participated in several case studies from the Indian IT 
industry to study the integration of human-computer interaction (HCI) design 
into software development by process-conscious Indian software vendors. 
Several problems seem to occur because HCI skills were either not used, or 
were not used early enough in a project or when the HCI professional lacked 
process support to carry out all HCI activities in the project. In the one case 
where HCI professionals were indeed used early and with a multi-disciplinary 
team, the results were positive. The case studies point to a greater need to 
integrate HCI into existing SE process models and establishing benchmarks 
that are widely acceptable. 
 
 
This is an overview of a number of case studies 
which basically conclude that HCI processes 
should be better integrated with SE processes e.g. 
earlier on, with management support, properly 
budgeted and with a multidisciplinary team. 
Position 
Paper for 
Workshop 
Increasing 
the Impact of 
Usability 
Work in 
Software 
Development 
Rolf Molich  Much usability work is ignored. This position paper presents results from the 
Comparative Usability Evaluation (CUE) studies that substantiate this claim. 
The paper also presents a number of politically oriented techniques that have 
worked for the author in promoting usability results. Key techniques are that in 
order to increase the impact of their usability work, usability professionals must 
master the politics of usability, work closely with product teams, actively “sell” 
their results, and set a good example for the organization by ensuring that their 
own products are highly useful and usable. 
Molich focuses on why usability practitioners are 
ignored and believes they need to be more aware 
of the political processes. Short reports, involve 
team members and get buy-in, get them to watch 
tests, etc.! This is definitely away from problem 
finding and is about making the output effective - 
but, importantly, this is done throughout the 
process and not just at the end!!  
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Paper title  Author(s)  Abstract  Comment 
Arriving at 
Shared 
Perspectives 
on Software 
through 
User-Centred 
Design 
Processes 
Robert 
Gillham 
 
 
 
User-centred design is often little more than an afterthought in traditional 
software development processes. Development projects meanwhile often suffer 
from poor communication between stakeholders and a lack of shared vision. 
This paper describe a case study where user centred design was brought to the 
forefront of a development effort to address both issues. 
 
 
 
They recommend different tools for 
communication for different people - not everyone 
wants to know the same thing and people are 
interested in different bits. Again traditional 
software development processes are seen to 
exclude HCI activities. Getting different groups to 
communicate together is key. 
 
 
 
 
 
  
The Cross-
Functional 
Challenge of 
Usability 
Work in New 
Packaged 
Software 
Development 
Tonja Molin-
Juustila 
This paper presents a case study of usability work in the context of developing 
packaged software applications. It will be shown that within such a context, the 
impact of usability work faced the organizational challenge of cross-functional 
interaction. The paper provides practical experience from a concrete case of 
improving the status of usability work in one company. The case provides 
better understanding of how usability work - within the context of packaged 
software development - is clearly a cross-functional issue. In addition to 
software development processes, in order to impact new product development 
usability work needs to be better integrated to the activities of other 
organizational functions as well.  
They seemed to be wanting to introduce a new 
process including UCD but there was already some 
UCD processes, this was a special context and 
again the different sides found it hard to 
communicate and reach common ground. The 
integration of usability into normal companies’ 
processes was again the key concern. 
Usability in 
e-Science: 
The 
eDiaMoND 
Case Study 
Andrew Warr, 
Grace de la 
Flor, Marina 
Jirotka, 
Sharon Lloyd 
The vision of e-Science aims to bring about new forms of science by allowing 
the sharing of skills, data and computing resources across institutions and 
disciplines. Many challenges have been identified in realizing this vision: one 
of which is usability. In this paper we present a case study of a flagship e-
Science project namely eDiaMoND. We describe the usability work adopted 
and the usability issues encountered in the project. Finally, we conclude with 
lessons learnt for future e-Science and similar large-scale projects. 
They explored 3 factors that had a negative effect 
on usability in the eDiaMoND project: ambiguity, 
project management and the clashing of cultures. 
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The Grounded Theory 
The Grounded Theory analysis comprised the 14 workshop papers. It is presented here 
under the three main themes: communication; usability and project plan (coordination); 
and different sides. These themes are described with reference to other codes which are 
highlighted in bold. 
 
UCommunication (28 Quotations)  
 
Design and business is not normally a one man endeavour but instead involves many 
different sides with different experiences and skills. From a system point of view we 
may look at how different components function, their boundary, and how they interface 
with other components. This interface between the different components or different 
sides of the system is central to communication. Communication is a central theme of 
the workshop papers. 
 
It is recognised that you may need to communicate in different ways to different people 
e.g. the business side and the technical side. These sides have their own concepts and 
vocabulary, but also, importantly, they are interested in different things and probably 
not interested in usability per se. Here we touch on the fact that these different groups 
have different value systems. 
 
Competing value systems between groups will often entail a political side. It is 
recognised that insufficient understanding of this side might lead to usability being 
ignored, which one might presume would have a detrimental impact on the project 
success and the end product quality. Management support is seen as having a big 
influence on the integration of usability. Particular individuals might also have a large 
impact depending on their motivation toward usability i.e. leaders may be able to 
increase or decrease integration. Other factors that will bear influence on the political 
integration of usability are personal/issues and rapport between the individuals 
involved. The amount of respect that usability is given will be dependent on these soft 
factors and also on the harder factors of how it contributes and performs within its 
budget and other resource constraints. Usability should always be looking to promote 
this rapport and respect through selling itself. 
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Communication is seen as a skill, and an important part of getting these different sides 
to a common understanding. This doesn’t always mean conceding to their point of view, 
but may mean ‘sparring’ to come to a satisfactory resolution. Usability is also seen as a 
bridge between different stakeholders e.g. techies and users, to facilitate 
communication between each. An example of this facilitation is that scenarios were 
viewed as vehicles for building common ground between the different sides.  
 
A dimension in communication is closeness. The closer that usability is to engaging 
and appreciating the real business side and technical side issues i.e. getting in the 
trenches and understanding real concerns the more value it will be given. There is also 
closeness in the sense of getting the client/stakeholders to see the raw behaviour rather 
than read a recommendation which can affect their appreciation of the issue e.g. 
watching a user test and taking part in analysis will be more convincing than throwing 
a report over the wall. So, one extreme of closeness is actually working through things 
together with users, domain experts, technical experts and other stakeholders; the other 
extreme might be to an emailed Word report with no other communication. You can 
improve closeness in terms of understanding usability by demystifying it – it isn’t 
rocket science. 
 
Another dimension in communication is formality. This can influence the sort of work 
done and the communication of that work e.g. if it is not formally planned than it may 
be more sketchy than a planned measurable study. Informal communication over 
lunchtime and chats is another way of winning people over, convincing people – it 
doesn’t have to be a formal report. Formal input might be considered more explicit, 
whereas informal more implicit. 
 
Communication issues are important throughout the interaction but there is an emphasis 
on the output toward the end of the project. The papers probably neglect the very 
beginning of usability projects e.g. how you negotiate a work package and decide what 
is to be done. It is recommended that problems are not just identified but they are 
prioritised, design suggestions are made where appropriate, and praise is given where 
it is deserved. Reports should have one page summaries and be short. The output to 
communicate recommendations and issues can be in the form of documentation, a 
workshop, watching user tests, video, in meetings, or in PowerPoint form. There may 
be different communication styles and content to different stakeholders to suit their  
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interest e.g. business side and techie side might not like the same thing and require 
different details. Communication in these different forms can have different levels of 
closeness and formality. This can have a big impact on buy-in and ownership of the 
issues which will hopefully mean recommendations are less likely to be ignored.  
 
UUsability and project plan (23 Quotations) – coordination 
 
The coordination of usability activity within the project is another key theme across the 
papers. Some suggest that usability should be better integrated into the formal project 
plan; and this involvement should not be left too late. 
 
There is a cost in doing usability work, and management support is needed to put it on 
the agenda. There might not be a tradition of doing it in the company and so change is 
necessary. These decisions involve the political side. 
 
Where usability hasn’t been involved, or isn’t planned, leaders can influence whether it 
is used and to what extent. 
 
When usability is involved it is important that it is not too late and preferably at the 
‘optimum time’.  
 
This theme also has the dimensions of closeness and formality. Closeness would be 
how close the usability work and people operate to the users or the developers for 
example. And formality would be how much preplanning has gone into the plan. 
 
Usability should not just be well integrated with the project plan, but also the 
organizational functions e.g. the business side and technical side. The closeness of this 
integration will mean that they engage with the real issues more i.e. in the trenches, 
and hopefully gain more respect. 
 
UDifferent sides (20 Quotations) 
 
Central to the above two theme of communication and coordination is the fact that 
there is the challenge of getting different sides to interface effectively and efficiently 
for project work.  
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Different sides include usability, the business side and technical side; and academia 
and industry. Each side has their own backgrounds, culture and jargon; values also 
differ e.g. the academics might want publications out of a project whereas industry 
partners want a working system they can use or sell; business is worried about cost and 
ROI, techies are worried about bugs and redesigns, and usability is worried about the 
end user (techies were observed to be solution focused and usability people wanted to 
understand the problem more). It is recognised that bridging the gulf between different 
sides can be demanding. Again, different sides with competing value systems will 
involve the political side. 
 
The idea of closeness can be used to visualise how the different sides work together or 
further apart e.g. in one project a user was employed to advise the design team – this 
brings the user group much closer i.e. bringing one of them into the design camp.  
 
Communication and coordination are central to the management of different sides. 
Discussion    
Both the summaries of the papers and the Grounded Theory show that the workshop 
papers are generally about getting usability practice integrated more through effective 
coordination and communication strategies – one affecting the other. Although 
‘communication and coordination’ provide a nice short tagline it comprises many 
interrelated factors and facets e.g.: the softer side of culture, value systems, vocabulary, 
emotions, motivations and politics; and the harder side of resource constraints, goals, 
procedures, measures, deadlines, methods, skills, and knowledge. It should be noted that 
these issues can change/fluctuate depending on the specific context, people and project; 
and that strategies can be suggested that tackle a number of them at the same time e.g. 
the KJ method where a meeting is held after testing to collective analyse and agree on 
priorities – leading to buy-in, closer communication and working, and shortened 
reporting time. 
 
The summaries of the papers (their abstract and comment) give a better idea of the 
variety of contribution across the papers. The Grounded Theory provides a much better 
integration of the issues across the papers, although it loses the uniqueness of the 
different contributions which makes it harder to tell how many people said what and  
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why. Comparing the two approaches it appears that the Grounded Theory provides a 
better general picture across the papers which is easier to understand and communicate; 
but it loses out on some of the detail and is much less tractable in determining who has 
said what and with what authority.    
 
The quality and depth of information that the papers provide varies quite a lot for 
gaining insight into real practitioners’ strategies and issues e.g. it is much more 
revealing dealing with a survey or case study of real project experiences, or the 
distillation of somebody’s years of expertise, than it is to have a details and controlled 
studies of a new method that someone is trying to promote. It also appears that there is a 
focus on doing the usability work and getting recommendations listened to, but this 
neglects the precursor of organising the work which is an extremely important stage. 
When we speak of increasing the impact of usability work we should not go straight to 
the hand-off and work backwards, but start upfront where the project resources, plans 
and expectations are negotiated. There is also little in the way of longitudinal 
observations i.e. we are often given a snapshot of a case study but how do individual 
and organisational attitudes toward usability change over exposure and time. 
 
The themes and details that were reported in the workshop seem to concur with my 
ongoing findings of my own PhD e.g. communication and coordination. This provides 
some form of cross validation. 
Take Home Points of Appendix E 
•  Grounded Theory seems more suitable to give an aggregated understanding of a 
collection of data points, rather than a summary of each of those data points. 
However, the two summary techniques could compliment each other – one showing 
the aggregate and the other providing an indication of the variety. 
•  Communication and coordination are central themes in improving the impact of 
usability in software development. Their component factors and facets need better 
explanation and more validation (particularly in bringing them together in a unified 
theory). 
•  Focus on real practitioner experiences and opinions of projects is beneficial for 
painting a picture which is ecologically valid  
•  Take the whole usability process into account from beginning to end i.e. project 
planning to hand-off. 
•  Take longitudinal changes in usability practice into account over many projects and 
years of work. 
•  Make specific recommendations in the details of practice and make contributions 
clear.  
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